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ABSTRACT
The integration of technology into the classroom transforms curriculum design and instructional
methods. Research suggests that the perspectives of teachers and students are not always in
agreement regarding the influence of classroom integrated technology on learning motivation.
The purpose of this causal-comparative study was to determine if there is a significant difference
in how teachers perceive the influence of technology integration on student learning motivation
based on teacher gender, teacher weekly hours of computer use, and teacher years of teaching
experience. The study used the Teacher Attitudes toward Classroom Computing Scale to collect
data from 238 4th- and 5th-grade rural schoolteacher participants from low-socioeconomic areas
to determine teachers’ views of student motivation when using classroom integrated technology.
A one-way Analysis of Variance (ANOVA) was used to analyze teacher perceptions of students’
motivation using classroom integrated technology, teacher gender, teacher weekly hours of
computer use, and teacher years of teaching experience. Results indicated no statistically
significant difference in 4th- and 5th-grade rural schoolteacher perceptions of the influence of
classroom integrated technology on student motivation based on teacher gender, teacher weekly
hours of computer use, and teacher years of teaching experience. Since teachers provide the
classroom instruction and make decisions regarding the integration of classroom technology,
further studies regarding the integration of classroom technology and teacher perceptions of
student motivation to use technology may improve knowledge delivery and student performance.
Keywords: technology integration, tablet, perceptions, motivation, teachers, students
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CHAPTER ONE: INTRODUCTION
Overview
The rapid advancement of technology and the classroom integration of technology
continues to transform curriculum design and change instructional methods used to deliver
knowledge. This study investigated the difference in elementary public school teachers’
perceptions of the influence classroom integrated technology has on student learning motivation
as measured by the Teacher Attitudes toward Classroom Computing Scale. Chapter One presents
the study’s background, problem statement, purpose, significance, theoretical framework, and
research questions.
Background
Digital device use in classroom learning is a relatively new domain that remains in the
growth phase of exploring the possibilities and influence of classroom technology, the process of
classroom integration and challenges, and the effect on teaching processes (Jahnke et al., 2017;
Suárez-Guerrero et al., 2016; Watfa & Audi, 2017). Mobile-based micro-learning and
assessment (MBmLA) research to address learner motivation and learning performance found
that mobile digital device technology improved performance compared to traditional teaching
processes (Moradi & Rahsepar, 2020; Nikou & Economides, 2018). Mobile devices, such as
tablets, also increased learning and positively influenced learner self-determination and
motivation, including internet of things integration and Bring Your Own Device (BYOD)
technology (Howard & Howard, 2017; Laxman & Holt, 2017; Moradi & Rahsepar, 2020; Nikou
& Economides, 2018). However, TPACK (technological pedagogical and content knowledge)
and classroom integrated technology use indicated mixed learning results based on teachers’
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preferences and decision-making (Kim et al., 2019; Montrieux et al., 2017; Urbina & Polly,
2017).
Historical
The widespread use of digital classroom integrated technology has been a recent
phenomenon that has transformed curriculum and instruction. The modern era experienced
technology integration in education during the 1970s when the calculator began replacing the
slide rule (Cauley et., 2009). The 1980s brought microcomputers to education, followed by the
1990s’ expanded use of microcomputers and connection with the World Wide Web and internet.
During the 1990s, new technology was being tested in the classroom almost monthly; however, a
decade later, the uniqueness of classroom technology use began to fade, and the financial
struggles of schools negatively influenced the use of technology (Firmin & Genesi, 2013). As the
second decade of the 21st century began, the United States government committed the nation to
develop the technology skills students required to compete with other nations as educated
members of society. These skills included digital literacy and a framework to integrate
technology into students’ everyday experiences as members of their communities. New models
of digital technology integration in the classroom continue to emerge, such as the Technologyenhanced Embodied Learning Model, which engages the whole student concept of full sensory
learning involvement that unites the body and mind (Ioannou & Ioannou, 2020). Another
example of a recent classroom integrated technology model that completely redesigns curriculum
and instruction is the STEM (Science, Technology, Engineering, and Mathematics) strategy
based on the maker culture (Silva et al., 2020).
Classroom technology integration continues to evolve as digital technologies drive
teaching innovation and educational change (Kopciewicz & Bougsiaa, 2021). However, the
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classroom integration of technology devices has generated tension, and many challenges, as
students adapt to the technology environment before achieving productivity (Leary et al., 2016;
Sahin et al., 2016; Urbina & Polly, 2017). Also, teachers have conveyed concerns that classroom
technology causes a digital distraction that diverts students from needed hands-on skills practice
(Cho & Littenberg-Tobias, 2016; Urbina & Polly, 2017). Mobile devices, such as the iPad tablet,
were discovered to improve student motivation and autonomy; however, mobile devices cannot
significantly influence student learning without instructional process changes (Geer et al., 2017;
Grigoryan, 2018; Retalis et al., 2018). In addition, students must accept classroom technology
use to maximize learning and improve learning opportunities, but expectancy related to the
technology affects the learner’s attitude, behavior, and subsequent technology acceptance (Adov
et al., 2020; Cacciamani et al., 2018; Ifenthaler & Schweinbenz, 2016; Zhu et al., 2018). There is
a shortage of research investigating classroom technology benefits and how technology
reinforces learning, as most research focuses on acceptance and the objective to employ or
ignore technology (Cacciamani et al., 2018; Gokcearslan, 2017; Ifenthaler & Schweinbenz,
2016; Urbina & Polly, 2017).
Society-at-large
As society migrates toward increased use of technology in everyday lives and social
interaction, educators face the challenge of instructing students to use mobile devices to
complete educational objectives (Chadda, 2020; Ferguson & Oigara, 2017). As our society
becomes more submerged in technology, reliance on associated skillsets increases (Shchedrin et
al., 2020; Tayan, 2017; Thibaut et al., 2019). Integrating technology into classroom learning can
teach these skills, increase student motivation, and enhance collaboration competencies
(Shchedrin et al., 2020; Tayan, 2017; Thibaut et al., 2019). Also, classroom integrated
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technology, including mobile devices, can solve society’s demand for equal access to education,
regardless of how remote a rural setting students live (Chadda, 2020; Pilgrim, 2018: Thibaut et
al., 2019). Classroom integrated technology additionally broadens the characteristics of cultural
and societal changes in student learning, enhancing the importance of technology to curriculum
and instruction and improving student community relationships (Blikstad-Balas & Davies, 2017;
Hasin & Nasir, 2021). The rapid development of technology necessitates educational
organizations to graduate students into the community with a technology literacy that enables
future generations to govern effectively (Hasin & Nasir, 2021; Thibaut et al., 2019).
Living in a society without submergence in technology can be difficult for teachers and
students; however, appreciation for a technology-driven society supports task solving,
knowledge acquisition and application, and new skill development (Rolle-Greenidge & Walcott,
2020; Tayan, 2017). When designing a curriculum that reflects the complex nature of society and
teaching within a classroom integrated technology environment, teachers can improve
knowledge delivery by focusing on individual learner characteristics and behavior patterns
(Drossel et al., 2017; Reychav & Mchaney, 2017). Also, the teacher’s motivation related to their
technology integration knowledge could reduce learner opinions of difficulty with technology
(Drossel et al., 2017; Panisoara et al., 2020). Teachers’ effective use of technology is often
evaluated by their digital competence, including several factors used to achieve objectives, such
as the teacher’s inclusion and participation in society (Beardsley et al., 2020; Rolle-Greenidge &
Walcott, 2020). While the teacher’s use of technology may influence participation in society and
reflect society, teachers’ beliefs that technology can improve student learning may not accurately
reflect students’ technology interests and can misalign technology integration, prompting the
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need to explore technology integration and the influence on student learning motivation (Jurčev
et al., 2019; Lu et al., 2020; Murphy et al., 2019; Urbina & Polly, 2017).
Theoretical Framework
The foundational theories supporting teacher perceptions of student motivation to use
technology included Bandura’s (1986, 1989, 1991, 2001) social cognitive theory and Davis’s
(1989) technology acceptance model. Bandura’s (1977) self-efficacy theory focused on the belief
that people can influence their behavior and manipulate external events that affect their lives, and
self-efficacy determines the level of motivational control. The self-efficacy theory laid the
foundation for developing the social cognitive theory that addressed social learning and
represented a universal human understanding methodology (Bandura, 1986). Recent studies have
noted that motivation, self-regulation, and metacognition, contributed to inquiry projections and
understanding of motivational behaviors and enabled the study of self-efficacy and the
evaluation of perceptions (Ifinedo, 2017; Kilis & Yildirum, 2018; Sheu et al., 2018; Zhang et al.,
2020). The social cognitive theory creates a foundation for the theoretical framework of teacher
opinions and student motivation to evaluate perceptions and is critical to determining classroom
technology integration agreement.
Understanding how people perceive, accept, and use technology is evaluated by the
technology acceptance model that explores how technology can improve performance,
influencing the degree to which technology is implemented (Davis, 1989). Davis’s model
implemented aspects of Bandura’s (1986) social cognitive theory to examine social influences on
technology attitudes and determine technology insertions plans, technology acceptability,
analyzed potential challenges to technology approval, and increased the probabilities of newly
integrated technology acceptance. Since the technology acceptance model originated, the theory
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has continued to be enhanced, similar to the advancement of technology (Venkatesh & Bala,
2008; Venkatesh & Davis, 2000; Venkatesh et al., 2003). The flexibility of technology
acceptance is just one of the reasons the theory has remained a pillar in research studies
associated with the motivation and use of technology (Bower et al., 2020; Delva et al., 2021;
Mutambara & Bayaga, 2021; Panisoara et al., 2020; Tsai et al., 2021). The theoretical framework
of Bandura’s social cognitive theory and Davis’s technology acceptance theory create a basis for
learning effects on motivation as illustrated by teachers’ and students’ perceptions and provide a
foundation for exploring intrinsic and extrinsic motivation and establishing perceptions of
technology-related motivation.
Conclusion
Understanding the acceptance of classroom technology by teachers and students can
address technology integration challenges, the classroom motivation of teachers and students,
and gaps in the perceptions of classroom integrated technology. While the literature exhibited a
positive influence of technology on student learning, teachers and students differed in
technology’s learning effect. The disagreements between teachers’ and students’ perceptions of
technology integration and how the situation influences perceptions of technology and
motivation support investigation of classroom integrated technology, technology acceptance,
opinions of classroom technology use, and motivation. Information related to these issues
encouraged this study to support the research gap in teacher perceptions of student motivation
using classroom-integrated technology.
Problem Statement
The focus of this study was to develop an understanding of teachers’ perceptions of
student motivation in the use of classroom technology. Technology classroom integration has
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changed how the curriculum is developed (Carvalho & Yeoman, 2018; Goode et al., 2018; Han
& Patterson, 2020), changed instruction methods to deliver knowledge (Ali & Hamid, 2020; Han
& Patterson, 2020; Mettis & Väljataga, 2021), and evolved the modern-day classroom into an
environment where technology is commonplace in most learning processes. One technology
device newly implemented in the classroom that allows fast and reliable internet access is the
mobile device called the tablet. Research studies on classroom tablet devices, such as
Chromebooks and iPads, and their influence on motivation have received mostly positive
responses from teachers, whereas some students have responded below average to declining
feedback (Danielson & Meyer, 2016; Sahin et al., 2016). Teachers in an elementary school
incorporated technology into their classroom instruction in a one-to-one computer setting, and
the results indicated that teachers used Chromebooks to give learners additional training to
improve computer proficiencies (Urbina & Polly; 2017; Wakefield et al., 2018). Implementing
classroom technology does not necessarily mean learning will improve in an elementary school
classroom.
While teachers believed technology could help support student learning, Urbina and Polly
(2017) discovered that students lacked interest in technology use, illustrating a gap in the body of
knowledge. The authors determined that further study was needed on how technology is
integrated with classroom instruction, and more research was needed on the influence of
technology on students’ readiness and willingness to learn. The study completed by Urbina and
Polly illustrated the need for students to be prepared to integrate technology. A deficiency in
student readiness to learn can negatively influence learning motivation (Kazu & Kurtoglu, 2020;
Kearney & Garfield, 2019; Urbina & Polly, 2017). This study may help align a student’s
motivation to use technology with the teacher’s perception of student technology use and
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influence how the teacher uses technology for specific curriculum design and knowledge
delivery. A teacher’s misconception regarding students’ motivation when using classroom
integrated technology can influence decision-making toward technology in curriculum
development and delivery and influence the teacher’s assessment of student motivation and
academic performance. The literature has not fully addressed how the classroom integration of
technology influences students’ motivation, teachers’ perceptions of student motivation, and
teachers’ perceptions. The problem is that teachers’ perceptions of technology influence
students’ motivation, thus, influencing students’ performance outcomes.
Purpose Statement
The purpose of this quantitative, non-experimental, casual-comparative research study
was to discover the perceptions of 4th- and 5th-grade public school teachers in a rural school
location to understand better their opinions of technology’s influence on student motivation as
measured by the Teacher Attitudes toward Classroom Computing Scale. The dependent variable
in this study was teachers’ perceptions of classroom integrated technology’s influence on student
learning motivation. Teacher perceptions are the thoughts, mental images, and beliefs they have
about students, which are influenced by the teacher’s experiences and background knowledge
and shape classroom practices and instructional behaviors (Rubenstein et al., 2018; Sinclair et
al., 2013). Classroom integrated technology is the use of technology in education to permit
students to apply computer and technology abilities to the process of learning and problem
solving (de Koster et al., 2017; Kane, 2018; Lubniewski & Kiraly, 2020). Student learning
motivation is established as a recognized pattern of pursuing objectives, beliefs, and emotions
(Ford, 1992; Iwaniec, 2020: Zheng et al., 2020).
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The independent variables for the study were the teacher’s gender (female, male), weekly
teacher use of computers (less than 3 hours, 3 to 5 hours, 6 to 10 hours, 11 to 20 hours, more
than 21 hours), and teacher years of teaching experience (1 – 5 years, 6 – 10 years, 11 – 15 years,
over 15 years). In using gender as a variable to study educational technology, researchers have
discovered that gender plays a significant role in teacher perceptions of education and instruction
methods (Ecevit & Ozdemir, 2020; Keating et al., 2021; Timothy et al., 2019). Technologyrelated investigations into teachers’ opinions have successfully used gender as an independent
variable (Ayyildiz et al., 2021; Ecevit & Ozdemir, 2020; Keating et al., 2021; Ofem et al., 2021;
Sudha, 2018; Timothy et al., 2019). Also, research studies that used the Technology Acceptance
Model as a structural framework and gender as a variable have produced significant variation in
the acceptance of technology (Baturay et al., 2017; Gokcearslan, 2017; Tarhini et al., 2016;
Yuen, 2002).
Research studies have observed that teachers’ attitudes toward technology influence
teachers’ weekly use of computers, and the opportunity for a more positive attitude is increased
by the extent teachers use computers (Birkollu et al., 2017; Cantú-Ballesteros et al., 2017; Peng
& Wong, 2018). Investigations into teachers’ use of computers have implemented multiple
ranges of data collection that included hours, days, weekly monthly; however, the common
thread that connects such studies is the discussion of average teacher weekly hours of computer
use and how study results apply to an hourly measure (Birkollu et al., 2017; D’Mello et al., 2011;
Karlsson, 2020; Kumara & Kumar, 2020; Yi-Wen & Ying-Shao; 2007). The factors of teacher
weekly hours of computer use chosen for this study (less than 3 hours, 3 to 5 hours, 6 to 10
hours, 11 to 20 hours, more than 21 hours) provide an extensive, detailed range that considers
multiple hours of use each day and considers the use of computers exceeding three hours in a
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seven-day week or exceeding four hours in a five-day workweek (Yi-Wen & Ying-Shao; 2007).
The selected range provided successful research results, and subsequent research studies have
effectively used similar range approaches to collect research data (Baturay et al., 2017; Birkollu
et al., 2017; Cantú-Ballesteros et al., 2017; D’Mello et al., 2011; Karlsson, 2020; Kumara &
Kumar, 2020; Yi-Wen & Ying-Shao; 2007).
The selection determination of categories for years of teaching experience was based on
the influence of experience on the perceived ease of technology in early teaching years and the
perceived usefulness of technology as experience progresses (Cheng & Yuen, 2018; Ibili et al.,
2019; Venkatesh et al., 2003). After the early years of teaching, technology experience
influences behavioral intention and teacher perceptions of technology usefulness and ease of use,
affecting teachers’ level of technology satisfaction (Ibili et al., 2019; Joo et al., 2017; Lin et al.,
2017). In addition to technology research, the categories for years of teaching experience have
proven effective for a diversity of studies that have successively completed investigative research
efforts (Demirok & Baglama, 2018; Enikanolaye & Akanmu, 2020; Eyo & Nkanga, 2020; Ibili
et al., 2019; Pei Syan Woo & Ashari, 2019). The teacher years of teaching experience factors
selected for this study (1 – 5 years, 6 – 10 years, 11 – 15 years, over 15 years) were successfully
applied in research that observed teaching experience paralleled teaching perceptions of
technology usefulness and technology ease of use (Ibili et al., 2018).
The perceptions of student motivation to use classroom technology are defined as 4thand 5th-grade teachers’ opinions of the motivation students display to use technology that has
been integrated into the classroom curriculum (Urbina & Polly, 2017). Teacher gender, teacher
weekly hours of computer use, and teacher years of teaching experience are defined as
participants’ self-identifying demographic descriptors (D’Mello et al., 2011). The population of
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teachers selected for the research study was elementary general schoolteachers. Elementary
school teachers have been successfully used in numerous studies that used the ANOVA test
(Avidov-Ungar & Arviv-Elyashiv, 2020; Debes, 2021; Karayol & Dogar, 2020). All teachers
included in the study were in Kentucky and Virginia rural school districts located in low-income
areas, and these locations had higher levels of poverty than the state’s urban population (Rural
Health Information Hub, 2022, May; University of Kentucky Center of Business and Economic
Research, 2021).
Significance of the Study
This study broadened previous research that addressed the social cognitive theory and the
classroom integration of technology. Previous social cognitive theory research has concentrated
on self-regulation and self-efficacy and perceptions of their influence on the ease of technology
use, with results indicating that self-efficacy facilitates the relationship between perceptions of
ease of computer use and anxiety perceptions (Arpaci & Basol, 2020). Rowston et al. (2021)
completed a study that explored teachers’ perceptions of technology integration and practice
development through a social cognitive lens and discovered that technology experience provided
confidence, resilience, and self-regulatory characteristics and confidence levels sustained teacher
motivation to learn and use technology. The social cognitive theory was applied in a research
study that explored technology associated with the online learning environment and discovered
that motivation significantly influenced social environments (Kilis & Yıldırım, 2018). Michos
and Hernandez (2018) explored technology use in designing learning activities, identified a lack
of study in the social element of learning, and observed that teachers’ motivation and preferences
significantly influence social perspective. The present study attempted to extend the results of
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teachers’ perceptions of social assessments to student motivation to use classroom integrated
technology.
This study also expanded previous research investigating the technology acceptance
model and the classroom integration of technology. Prior technology acceptance model research
explored teachers’ perceptions of technology use and the influence on teachers’ attitudes and
discovered that enjoyment and ease of use significantly influenced perceptions (Rashid et al.,
2021; Yue Hu et al., 2019). The technology acceptance model was also used to explore such
diverse topics as perceptions of internal and external technical support, professional
development, mobile technology, and anxiety toward technology use, with results illustrating
positive and negative perceptions associated with investigated factors (Chen et al., 2021;
Moodley et al., 2020). Mobile device classroom use research has also employed the technology
acceptance model to investigate behavior associated with technology use and behavioral
intention related to mobile technology (AlMarwani, 2020; Moodley et al., 2020). Digital literacy
and 1:1 computing research have explored the opportunity for technology to individualize
learning and has used the technology acceptance model to discover technology-driven increased
student engagement and teacher productivity (Power et al., 2020). Research that used the
technology acceptance model to explore teachers’ perceptions of motivation focused on factors
that motivated teachers to use technology, with results addressing digital literacy, assessment, or
student gaming motivation (Echeng & Usoro, 2017; Power et al., 2020; Sanchez-Mena et al.,
2017). Research using the technology acceptance model stated that study into motivation in
technology use is limited and should be investigated (Adov et al., 2020; Adukaite et al., 2017).
The present study attempted to extend the technology acceptance model to include teachers’
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perceptions of student motivation, thus increasing the model’s depth of motivation study
application.
The significance of this study was to add to the body of knowledge on the use of
classroom integrated technology by exploring the differences in teachers’ perceptions of student
motivation to use technology for learning. Teachers’ perceptions of students’ technology use
motivation are limited in associated literature. This limitation may be because an assumption is
made that all students will be motivated by using classroom technology for learning. However,
technology can change the lifestyle of students and how they learn, and these changes influence
educational systems and how they deliver knowledge for learning (Jian, 2019). Technology can
also change how people think about learning, from customary teacher instruction to active
student participation and individualized instruction. Technology also provides an opportunity for
low-performing students through increased learning motivation and prompts teacher opinions
that student learning and performance can be improved with technology if aligned with learning
correctly (Jian, 2019; Kim & Kim, 2017).
The contrast of opinions between teachers and students in using classroom integrated
technology and the challenges associated with technology integration should be investigated to
determine teachers’ perceptions and the methods they use to guarantee integration and learning
alignment success (Mulet et al., 2019; Pate, 2016; Varier et al., 2017). Teachers’ opinions that
student learning can be improved using technology may not accurately reflect students’
technology interests and can misalign technology integration, prompting the need to explore
technology integration and the influence technology has on student learning motivation (Jurčev
et al., 2019; Lu et al., 2020; Murphy et al., 2019; Urbina & Polly, 2017). Student perceptions of
learning with integrated technology can fall short of teacher perceptions; therefore, the issues
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that influence teacher and student viewpoints should be studied (Iyare et al., 2018; Jurčev et al.,
2019). Limited research has been completed into teachers’ viewpoints on student motivation as it
applies to classroom integrated technology, necessitating that further research is completed to
address how student motivation is influenced by technology application and to discover other
factors associated with technology that could influence student motivation (Domingo &
Garganté, 2016; Francom, 2020; Lee et al., 2019; Suárez-Guerrero et al., 2016).
The practical significance of this study’s findings will help improve all educational levels
involved in technology integration into curriculum and instruction and improve knowledge
delivery and student performance. By better understanding teacher perceptions of student
motivation, the practitioner can integrate technology that aligns with instructional methods and
effective knowledge delivery. Curriculum designers can create programs that leverage
anticipated technology for instructional purposes, and IT support staff can help better plan and
budget for technology used in curriculum and instruction. Administration personnel will have a
more accurate expectation of effective classroom technology use and can better budget
technology monies to increase student performance.
Teacher and student perceptions regarding classroom technology integration have several
gaps, including experiences of student motivation. This research study will add to the literature
and support the gap between teacher and student use of technology and improve teachers’ ability
to align technology with classroom learning. The study results will also extend the body of
knowledge for both the social cognitive theory and technology acceptance model. Last, the
results will help personnel at all educational levels to deliver knowledge more effectively and
improve student performance.
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Research Questions
RQ1: Is there a significant difference in 4th- and 5th-grade rural schoolteachers’
perceptions of the influence classroom integrated technology has on student learning motivation,
as measured by the Teacher Attitudes Toward Classroom Computing Scale, based on teacher
gender?
RQ2: Is there a significant difference in 4th- and 5th-grade rural schoolteachers’
perceptions of the influence classroom integrated technology has on student learning motivation,
as measured by the Teacher Attitudes Toward Classroom Computing Scale, based on teacher
weekly hours of computer use?
RQ3: Is there a significant difference in 4th- and 5th-grade rural schoolteachers’
perceptions of the influence classroom integrated technology has on student learning motivation,
as measured by the Teacher Attitudes Toward Classroom Computing Scale, based on teacher
years of teaching experience?
Definitions
1. Bring your Own Device (BYOD) – A strategy used by schools that allows students to
bring their own mobile technology devices from home and use them in the
classroom (Rae et al., 2017).
2. iPad – A tablet computer (Wakefield et al., 2018).
3. Micro-learning – A learning method that uses small learning elements and short-term
actions to learn content such as definitions, segmented information, flashcards, or quizzes
(Nikou & Economides, 2018).
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4. Mobile Learning (m-learning) – Learning using several perspectives that apply crosssocial interaction while using personal electronic devices to access information instantly
(Danish & Hmelo-Silver, 2020).
5. Mobile-based micro-learning and assessment (MBmLA) – A learner-centric approach to
assessment that uses mobile devices to increase the flexibility of information access,
timing, and adaptiveness (Nikou & Economides, 2018).
6. Motivation – A function that adapts and initiates behavior in response to the elements of
objective (content) and the value of the objective (quantity) (Pessiglione et al., 2018).
7. Tablet – A portable personal computer that uses a touchscreen to access features such as
applications and programs comparable to laptop and desktop computers (Blikstad-Balas,
2017).
8. Technology Classroom Integration – Using technological tools to replace traditional
teaching methods in classroom teaching and learning (Qurat-ul-Ain et al., 2019).
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CHAPTER TWO: LITERATURE REVIEW
Overview
This literature review illustrates the results of a systemic analysis that investigated the
challenges of classroom technology integration and associated motivation to apply learning
technology effectively. The theories that guide this study include the social cognitive theory and
the technology acceptance model. Chapter two discusses the study’s theoretical framework and
related research, followed by a synthesis of quantitative and qualitative research that addresses
classroom technology integration and motivation. Research related to mobile devices, technology
classroom influence, student and teacher acceptance of technology, classroom mobile device
challenges, and student and teacher motivation will be discussed within a technology perceptions
and motivation framework. The literature review includes an examination to determine literature
gaps and concludes by identifying a gap that presented the research opportunity in the current
study.
Theoretical Framework
Two different theories guide this study. First, Bandura’s (1986, 1989, 1991, 2001) social
cognitive theory was used to frame the overall learning process. Second, Davis’ (1989)
technology acceptance model was used to form the technological component. Both the theory
and model were important to facilitate a more thorough data review.
Social Cognitive Theory
The foundation of the social cognitive theory began with Albert Bandura’s (1977) selfefficacy theory. The self-efficacy theory focused on the influence people believe they have to
control their behavior and regulate external events that influence their lives (Bandura, 1977).
Self-efficacy establishes a mastery level that influences an individual’s motivation to manage
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behavior and affects willingness to engage in a challenge. Bandura (1986) built on his selfefficacy theory and previous work in human cognition and learning theory to develop a social
cognitive theory that provided a more holistic approach to human understanding from the
perspective of social learning. The social cognitive theory countered competency thinking of the
day that human behavior was controlled by external forces and proposed that humans employed
self-reflection and self-regulation and were proactive in organizing their responses. Bandura
further proposed the triadic reciprocal causation in which human behavior, external factors, and
individual characteristics such as thinking and experience interact to determine a person’s
response or casual reaction.
Bandura (1989) expanded on the social cognitive theory with the human as an agent to
influence their internal activity as they implement goals with a defined plan supporting a
reciprocal causation model. A person’s reaction to an event affects their motivation and further
determines their response, with self-efficacy principles working as the core of motivation and
response. The social cognitive theory was extended into self-influence motivation and regulation,
with self-regulation occurring through behavioral monitoring and management, comparisons of
actions against personal criteria, and environmental conditions (Bandura, 1991). Bandura (2001)
further augmented the social cognitive theory to include the human agency creating significance
and life purpose within a complex social structure. In managing their motivation and activities,
humans control their experiences and establish goals that appease others or themselves. An
individual’s intentionality addresses their self-motivators that influence their actions for planned
activities and objectives.
Sheu et al. (2018) investigated the theoretical foundations of self-efficacy (mastery
experience, indirect learning, oral persuasion, and affective state) and their relationship to the
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STEM (science, technology, engineering, and mathematics) disciplines in 104 different studies.
The investigation developed a two-source factor efficacy source model predictive of self-efficacy
and result objectives, and moderator analyses supported validity. The model’s success was built
on the social cognitive theory and self-efficacy theories, and the study supported the theory that
human beings are most likely to conduct a subjective appraisal of encoding and decoding
personal experiences.
Kilis and Yıldırım (2018) included the social cognitive theory in a study investigating
self-regulation and motivation in an online learning environment that collected data from 1,535
students. Study results indicated that self-regulation, metacognition, and motivation contributed
significantly to community inquiry projections. Zhang et al. (2020) used the social cognitive
theory in their theoretical framework based on the theory’s prevailing capability to understand
human beings’ motivational behaviors. The social cognitive theory supported the need for further
research on teacher perceptions of needed support for achievement outcomes (Zhang et al.,
2020). Ifinedo (2017) incorporated the social cognitive theory with the technology acceptance
model and motivation theory as a framework to investigate students’ intentions for blog use in
learning during an information systems management course. The inclusion of the social
cognitive theory enabled the research study to evaluate the perceptions of student self-efficacy,
which enriched the process and provided insight into self-efficacy opinions, outcome
expectations, and opinions regarding improving social connections (Ifinedo, 2017).
The social cognitive theory establishes a theoretical framework foundation for teacher
perceptions of student motivation, which is essential to determining influences on perceptions.
Determining teacher perceptions and mechanisms is essential to technology acceptance and
classroom integration. Classroom integration includes the student element that affects teacher
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opinions of environmental control and is influenced by motivation; therefore, teachers’
perceptions of motivation are related to motivation interpretation. The discovery of teacher
perceptions of technology integration with student motivation reflected as a collective could
influence technology expectations.
Technology Acceptance Model
Davis (1989) first developed the technology acceptance model that describes how people
understand, accept, and apply technology. Davis stated that perceived usefulness is a person’s
opinion regarding the extent to which an information technology system can help increase
performance, and perceived ease-of-use is the extent of effort that a person considers an
information technology system will require use. With some threads similar to Bandura’s (1986)
Social cognitive theory, the technology acceptance model considers important the external social
influences that affect internal attitudes toward technology, and attitudes toward technology vary
by the individual (Davis, 1989). The technology acceptance model was enhanced through
planning for information technology insertion, providing the means to determine acceptability by
users, examine possible challenges to the acceptance of new technology, and increase the
chances that new technology will be accepted (Davis et al., 1989). Davis et al. noted that a
critical challenge is communicating to users how technology can achieve objectives and
influence user motivation, a function of their normative beliefs and perceived expectations.
The technology acceptance model has received some criticism over time because of
claims that the theory does not have predictive power, has limited capacity for investigation, and
presents an uncertain opportunity for intellectual value (Benbasat & Barki, 2007). However,
despite the criticism, the technology acceptance model continues to be considered one of the
essential theories in information systems and remains a model that significantly contributes to
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technology use (Benbasat & Barki, 2007; Zhu et al., 2018). Even with the significant
contribution of the technology acceptance model, the original theoretical concept has continued
to be analyzed, enhanced, and expanded, much as the scope of technology has continued to
change and expand. A second version of the technology acceptance model removed attitudes
toward technology from the model and included the capability to positively capture social
influences from peers that prompted users to assess and accept information technology
(Venkatesh & Davis, 2000). A unified theory of acceptance and use of technology model was
created that builds on the technology acceptance model by addressing the intentions of
information system users and their behavior toward technology, based on the concepts of
performance and effort expectancy, social influence, and the conditions that facilitate technology
use (Venkatesh et al., 2003). A third version of the technology acceptance model explored how
and why people decide to accept and use information technology and emphasizes the separation
of usefulness and perceived ease of use, improving the ability to determine technology
relationships (Venkatesh & Bala, 2008).
The technology acceptance model has persisted in the theory’s importance to the
information systems discipline as a valid model that assesses an individual’s attitude or behavior
toward a willingness to use educational technology (Kemp et al., 2019; Zhu et al., 2018). The
construct of the technology acceptance model includes extrinsic motivation and accomplishing a
separable goal, behavior for the experience of happiness and satisfaction, attitude toward and
perceptive value of the technology, and the effectual state of the individual motivation to learn
(Kemp et al., 2019). The technology acceptance model continues to be a central pillar in research
associated with technology and motivation in using technology (Bower et al., 2020; Delva et al.,
2021; Mutambara & Bayaga, 2021; Panisoara et al., 2020; Tsai et al., 2021).
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The technology acceptance model is well established as a theoretical framework for
investigating information systems and user attitudes and behavior toward technology. The theory
provides a foundation to examine intrinsic and extrinsic motivation, which will help guide
research into determining perceptions related to technology motivation. Integrating technology
into the classroom affects both students and teachers, and their opinions of technology influence
a classroom’s potential for effective knowledge transfer and learning. Investigating the
perceptions of technology use in the classroom and the motivation associated with these
perceptions could improve opportunities for classroom technology integration success.
Bandura’s social cognitive theory and Davis’s technology acceptance theory establish a
theoretical framework for studying classroom integrated technology and learning effects. The
theories form a foundation by which teachers’ and students’ perceptions of intrinsic and extrinsic
motivation can be explored. Using the social cognitive theory and technology acceptance theory
as a theoretical structure established technology perceptions related to motivation, helped answer
the research questions, and added to the body of knowledge. Davis’s (1989) technology
acceptance model created the operational structure that provided the research study’s
technology-driven composition, within which researchers used a narrow inquiry focused on
motivation associated with Bandura’s (1986) social cognitive theory.
Related Literature
Comprehensive quantitative and qualitative research reviews have investigated teachers’
and students’ perceptions of using digital devices, such as tablets and Chromebooks, in the
classroom (Burch & Mohammed, 2019; Mulet et al., 2019). Positive and negative feedback was
discovered, but overall perceptions were positive, students’ opinions of motivation influenced
their acceptance of technology, and teachers noted active learning efforts and increasing
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technology with a lack of funding and insufficient professional training. Other reviews of
quantitative studies have discovered that tablet and smartphone use in the classroom experienced
a moderate size effect on academic performance, while other investigations have addressed the
use of mobile devices in learning and discovered a large effect size on learning achievement and
grade level did not change the effect size (Petersen-Brown et al., 2019; Talan, 2020). Technology
classroom implementation does not necessarily achieve a significant favorable influence on
learning, which has increased the critical need to investigate classroom mobile devices’ influence
on performance, attitude, and motivation.
An evaluation of recent literature reviews and meta-analyses illustrated a wide range of
information systems and revealed several challenges in integrating classroom technology. With
the challenges of technology integration, issues are found with the motivation of classroom
technology use. The challenges of classroom technology integration and student and teacher
motivation to use technology can impact the successful use of technology to improve learning.
Influence of Classroom Technology and Mobile Device Use
The study of digital devices in the classroom is a new field of investigation that remains
in the development phase of discovering the possible uses of technology (Jahnke et al., 2017;
Moradi & Rahsepar, 2020; Suárez-Guerrero et al., 2016; Watfa & Audi, 2017). While the study
of classroom digital devices includes a range of topics, a point of interest has been discovering
barriers in using technology as new teaching processes emerge when integrating classroom
technologies. Understanding how teachers integrate technology into classroom learning is
essential to learning the challenges associated with education technology and managing
integration processes (Jahnke et al., 2017; Moradi & Rahsepar, 2020; Suárez-Guerrero et al.,
2016; Watfa & Audi, 2017). However, the integration of classroom technology and the uses of
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technology that evolve at an increasingly rapid pace can sometimes hinder curriculum,
instruction, and learning instead of help.
Investigations into homework-based mobile-based micro-learning and assessment
(MBmLA) and other mobile device technology implemented to improve learner motivation and
increase learning performance discovered that mobile device use with classroom instruction
increased performance compared to standard paper-based instruction (Jahnke et al., 2020;
Moradi & Rahsepar, 2020; Nikou & Economides, 2018). Whereas the use of TPACK
(technological pedagogical and content knowledge) and tablets and Chromebooks in the
classroom was different based on teachers’ preference, and teachers’ decision-making on when
technology use intervention was necessary influenced learning (Kim et al., 2019; Montrieux et
al., 2017; Urbina & Polly, 2017). Student self-determination and motivation were supported by
the increased learning provided by mobile devices, which has also been supported in similar
efforts that use mobile devices through the internet of things to improve learning (Jahnke et al.,
2020; Moradi & Rahsepar, 2020; Nikou & Economides, 2018). Using technology for
Pedagogical collaboration can provide positive results when teachers are prepared and students
are learning motivated and engaged (Kim et al., 2019; Montrieux et al., 2017; Urbina & Polly,
2017).
Implemented technology was used more often in general classroom settings and less
often in one-on-one teaching because teachers faced several challenges in using technology;
however, teachers also perceived that technology such as tablets could improve student
engagement (Kim et al., 2019; Urbina & Polly, 2017). Technology in the classroom has proven
helpful as the only source of instruction and learning strategy and has proven to enrich the
instructional quality of collaborative events, such as the cases where reading comprehension,
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handwriting, and arithmetic were significantly improved, and support effectiveness was
enhanced (Iyare et al., 2018; Kim et al., 2019; Yanikoglu et al., 2017). Technologies such as
Chromebooks and similar tablet devices permit fast, reliable internet access, and these
technologies are essential to students’ education; however, teachers within the technology
integration process have important skill requirements to support learning effectiveness (Bensky,
2018; Danielson & Meyer, 2016; Gokcearslan, 2017; Sahin et al., 2016). Research studies on
classroom devices such as Chromebooks and tablets have displayed an influence on motivation
that has received positive and negative responses from teachers, whereas some students have
responded with below average to declining feedback (Danielson & Meyer, 2016; Sahin et al.,
2016; Urbina & Polly, 2017).
A mixed research study completed by Sahin et al. (2016) discovered that years of
experience did not correlate with comfort level in teaching technology, but the number of
technology devices used illustrated a significant correlation. However, t-tests used to investigate
teachers’ attitudes toward technology illustrated that teachers’ technology attitudes significantly
decreased after the first year of teaching, and follow-up qualitative testing revealed teacher
concerns such as technology restrictions, dissatisfaction, technological difficulties, and
distractions. Investigation into students’ mobile learning technologies acceptance discovered that
tablet devices were widely accepted, but there was a significant difference between the opinion
of female students and male students regarding technology usefulness, ease of use, use attitude,
and behavioral intention (Gokcearslan, 2017).
Many types of mobile devices can be used to increase classroom learning. One such
mobile device is augmented reality (AR) technology, which has improved classroom learning
motivation (Buchner & Zumbach, 2018; Gopalan et al., 2020; Lu et al., 2020). Studies using AR
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as a learning conduit evaluated achievement and motivation with learning achieved by
examining motivation using Bloom’s taxonomy, questionnaires, and other methods (Buchner &
Zumbach, 2018; Gopalan et al., 2020; Lu et al., 2020). By employing the ARCS (attention,
relevance, confidence, satisfaction) Model of Motivation and other theories, models, and
quantitative efforts, studies have observed a significant increase in learning motivation when
using technology (Karabatak & Polat, 2020; Lu et al., 2020); however, decreases in student
confidence in both attention and relevance have been identified (Buchner & Zumbach, 2018;
Gopalan et al., 2020).
The Chromebook functions as a less powerful, cheaper version of a laptop or tablet that
maintains its operating system and most of the functions in the cloud (Abdugulova, 2017). The
Chromebook is used as a tablet and utilized in classrooms where students are usually provided a
device to complete their work in K-12 schools; however, the use of the devices depends on
media literacy and how the course curriculum is designed (Danielson & Meyer, 2016; Han &
Patterson, 2020; Urbina & Polly, 2017; Zupanic et al., 2019). When discussing classroom
technology, such as Chromebooks or tablets, teachers have expressed concerns that students
should be experiencing hands-on work, and technology like Chromebooks provides something
else to be done that distracts from skills practice, sometimes called digital distraction (Cho &
Littenberg-Tobias, 2016; Kayapinar et al., 2019; Urbina & Polly, 2017).
Research has shown that the successful use of technology such as the iPad has the
potential to influence student performance; however, pedagogy dictates classroom technology
integration, and the teacher’s competence to incorporate the iPad is based on generational
attributes, instructional experience, and subject matter knowledge (Ferguson & Oigara, 2017).
Another type of technology tablet device used in the classroom is the iPad, which enhances
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student learning and increases motivation while promoting student autonomy; however, without
a change in instruction processes, technology such as the iPad and other tablet devices most
likely cannot significantly impact student learning (Ferguson & Oigara, 2017; Geer et al., 2017;
Grigoryan, 2018, Montrieux et al., 2017; Retalis et al., 2018). Also, the question continues as to
the influence of iPad-type devices on student achievement and the effects of distraction and offtask activities, with some students reporting that the iPad negatively affects their academic
performance (Ferguson & Oigara, 2017; Geer et al., 2017; Wakefield et al., 2018). Ferguson and
Oigara completed research that examined teacher perceptions of iPad tablet use and discovered
mixed teacher opinions on improvements to student engagement, communication, and the
distractions technology brought to the classroom. They also discovered improvements needed in
teachers’ ability to integrate classroom technology.
The influence of classroom mobile devices on student learning is described as having
great potential to increase student learning. The technology used in a classroom learning
environment continues to evolve with various tools and platforms available that permit student
independence and individualized decision-making. Classroom technology can influence both
students’ and teachers’ motivation to use technology for learning, and with the level of
motivation comes the possibility of different levels of student and teacher technology
acceptance.
Classroom Mobile Device Challenges
Challenges to integrating classroom technology change through time, with some barriers
declining and others increasing in negative effect within a difficulty in identifying and
controlling factors embedded in human processes (Chand et al., 2020; Francom, 2020). Some of
the barriers faced included teacher’s allotted time to address technology integration, required
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time for lesson plan development, technology access and support, opinions on training quality,
teacher-associated challenges, and several other barriers (Chand et al., 2020; Christensen &
Knezek, 2017; Francom, 2020; Gelen, 2020). The availability of technology and digital resources
improved over time, but teacher attitudes about technology, training, and support decreased over
time, and teacher attitudes and beliefs were considered a significant barrier to successful
technology integration (Ardiç, 2021; Chand et al., 2020; Christensen & Knezek, 2017; Francom,
2020). When technology is integrated into the classroom, including mobile devices, teachers
begin to feel their role has changed on some level as their beliefs play a critical part in
pedagogical decision-making and can influence classroom technology’s effectiveness or failure
(Ardiç, 2021; Chand et al., 2020; Rana et al., 2018). Examining teacher classroom uses of
technology revealed that teachers primarily duplicated usual, traditional teaching methods, and
students’ use of e-textbooks was installed on digital devices and read similar to printed books
(Chand et al., 2020; Rana et al., 2018).
The classroom-implemented technologies’ influence on the learning environment is an
area of increasing concern as curriculum designers and instructors attempt to balance student
learning capabilities with the knowledge delivery assistance provided by integrated technologies
such as mobile devices (Al-Siyabi & Dimitriadi, 2020; Chaddha, 2020; Pilgrim et al., 2018).
Mobile device classroom use challenges can influence a variety of learning environments, such
as blended learning, where the implemented teaching method and associated learning system are
often revealed as the most significant barriers to the successful delivery of knowledge
(Gonzalez-Gomez & Jeong, 2019; Pilgrim et al., 2018; Yusoff et al., 2017). Mobile devices have
also been associated with barriers such as cognitively demanding environments, teachers’
technology confidence, technical issues, and disruptions and distractions (Al-Siyabi &
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Dimitriadi, 2020; Chaddha, 2020). Efforts have been implemented to address mobile devices’
environmental learning issues and challenges, such as the Mobile-Assisted Language Learning
(MALL) application that facilitates learning autonomy and collaboration (McLellan et al., 2021;
Tayan, 2017).
Although work continues to address the challenges associated with classroom mobile
device integration and the resulting learning environment, questions remain regarding the
difficulties associated with teachers’ implementation of technology and its influence on learning
(Abboud & Rogalski, 2021; Barbour et al., 2017). Recently, limited-scope studies have made
positive progress in assisting teachers with integrating classroom mobile device technology
learning (Ledger & Fischetti, 2020; Xie et al., 2021). However, the effects of classroom
integrated technology on student and teacher motivation still reflect differences and results
variation (Danielson & Meyer, 2016; Demir & kale, 2020; Fulton et al., 2020; Sahin et al., 2016;
Varier et al., 2017). The influence of mobile device technology on the classroom learning
environment also experiences generational variation as younger students who were expected to
have a higher interest in classroom technology use have illustrated ambivalence in the use of
mobile device applications (Poláková & Klímová, 2019).
Another classroom-integrated technology area that presents mobile device challenges is
the bring-your-own-device (BYOD) trend. The use of student BYOD in the technologyintegrated classroom has improved learning and instruction and expanded learning experiences
outside the boundaries of schoolhouse walls (Criollo-C. & Luján-Mora, 2018; Howard &
Howard, 2017; Laxman & Holt, 2017; Moradi & Rahsepar, 2020; Nikou & Economides, 2018).
However, while many positives attested to using BYOD mobile devices in classroom use,
several limiting factors exist. Some of these limiting factors include the teacher’s experience
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with the mobile devices, lack of pedagogical approaches for using the device, security concerns
for the student and the institution, a wide range of devices, operating system security concerns,
application costs, distractions, and cultural changes to traditional teaching methods (Criollo-C. &
Luján-Mora, 2018; Kay et al., 2017; Rae et al., 2017).
As the classroom atmosphere becomes more positive and classroom technology
effectiveness and learning improve, gaps in training and support can still negatively impact the
effective use of technology because a specific technology may not accommodate all learning
needs (Omar et al., 2020; Rana et al., 2018; Saxena, 2017). Teachers’ and students’ perceptions
of mobile technology devices indicate improving information access and learning engagement
and the perception that applications provide some improvement for learning but can negatively
influence educational technology effectiveness and functions as a challenge (Al-Siyabi &
Dimitriadi, 2020; Domingo & Garganté, 2016; Saxena, 2017). Integrating learning technologies
can present challenges in increasing individual engagement levels and motivation because of the
difficulty in scaffolding learning for each student, necessitating a well-conceived technology
plan that ensures inclusiveness (Domingo & Garganté, 2016; Shoufan, 2020; Tayan, 2017).
Technology classroom integration may also present challenges in depressed teacher moods and
low motivation because of time pressures, low student motivation, occupational stress, and
extrinsic barriers that present a first-order negative effect on teachers (Panisoara et al., 2020;
Skaalvik & Saalvik, 2020; Xie et al., 2021).
Literature has illustrated that in early childhood education, a significant gap exists in
children’s knowledge to effectively use technology (Martin et al., 2019). The trend of
implementing classroom integrated technology has accelerated because of current COVID-19
events as teachers endeavored to continue classroom instruction using distance learning methods
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while schools remained closed (Dhawan, 2020). With the recent increase in distance learning,
challenges in achieving engagement and motivation in younger students have emerged as the
distance learning environment contains additional distractions and challenges that negatively
influence motivation (Demir & kale, 2020; Fulton et al., 2020). Various challenges influence the
successful integration of classroom technology, and these challenges must be engaged to
leverage opportunities to improve curriculum and instruction and maximize student learning.
Technology Use Motivation
The foundation of technology use motivation supports the theory that people can
influence their behavior and manipulate external events that affect their lives, and their selfefficacy will determine their level of motivational control (Bandura, 1977). The self-efficacy
theory laid the groundwork for the social cognitive theory that addressed social learning,
representing a universal approach to human understanding, including motivation (Bandura,
1986). Contemporary studies have illustrated that motivation, self-regulation, and metacognition,
provided inquiry predictions and understanding of motivational behaviors and enabled the study
of self-efficacy and the evaluation of perceptions (Ifinedo, 2017; Kilis & Yildirum, 2018; Sheu et
al., 2018; Zhang et al., 2020). The theoretical structure of Bandura’s social cognitive theory on
motivation, as demonstrated by teachers’ and students’ perceptions, provides a foundation for
exploring intrinsic and extrinsic motivation and establishing perceptions of technology-related
motivation.
Student Technology use Motivation
Technology classroom integration can influence students’ motivation, academic
performance, learning, behavior, and conduct toward various learning methods (Afnan et al.,
2021; Shadiev et al., 2018; Vongkulluksn et al., 2021). Student learning requires motivation, and
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the level of motivation varies by student and is influenced by their behavior (Amri et al., 2021;
Domen et al., 2020; Urbina & Polly, 2017; Varier, 2017). An aspect of the classroom integrated
technology is the emphasis on independent learning, which can influence students’ motivation to
learn (Domen et al., 2020; Shadiev et al., 2018; Tayan, 2017; Urbina & Polly, 2017; Varier,
2017). Classroom technology integration can also influence the breadth of students’ motivation
through a willingness to work in teams and increase student understanding of learning content
(Afnan et al., 2021; Tayan, 2017). However, when individualized learning is implemented,
students can lose interest in structured teaching and independent learning (Amri et al., 2021;
Domen et al., 2020; Urbina & Polly, 2017; Varier, 2017).
When implementing technology, student motivation to use devices, software, or
applications can support success or usher failure in achieving classroom objectives because of a
failure to implement an effective learning plan that supports engagement and motivation
(Domingo & Garganté, 2016; Jahnke et al., 2019; Lu et al., 2020; Shoufan, 2020). Mobile device
technology integration into the classroom environment can improve students’ motivation by
supporting peer interaction that facilitates communication and increases student information
sharing (Polakova & Klimova,2019; Tayan, 2017). However, students’ motivation can be
negatively influenced by mobile device-assisted learning processes associated with corrective
feedback (Polakova & Klimova,2019; Schedrina et al., 2020).
Employing technology in the classroom can unintentionally negatively influence
students’ motivation to learn and decrease student academic performance (Gelen, 2020; Lu et al.,
2020; Thongsri, 2019; Urbina & Polly, 2017). Teachers can provide learners additional training
to improve computer proficiencies and help improve student motivation; but there still could
exist a lack of student motivation indicating the need to prepare students and increase readiness
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(Christensen & Knezek, 2017; Lu et al., 2020; Murphy et al., 2019; Urbina & Polly, 2017). Such
efforts as design-based learning (DBL) have explored technology’s influence on student
motivation using science, technology, engineering, and mathematics (STEM) curriculum, and
these studies sought to learn any achievement or motivational trends and benefits attributed to
technology classroom integration (Amri et al., 2021: Kim et al., 2018; Vongkulluksn et al., 2018;
Vongkulluksn et al., 2021). Some study results have indicated that DBL can increase student
interest in STEM and increase motivation (Amri et al., 2021: Kim et al., 2018; Vongkulluksn et
al., 2021); however, the implemented process can provide outcomes that fall short of standards
and negatively influence students’ interest, and self-efficacy, or have no effect at all
(Vongkulluksn et al., 2018; Wakefield et al., 2018).
The implementation of technology to improve student learning does not guarantee
success, nor does technology integration guarantee students will have the motivation to learn, as
student preparation to acquire knowledge still requires teacher-classroom management
(Christensen & Knezek, 2017; Lu et al., 2020; Urbina & Polly, 2017; Yusoff et al., 2017). Also,
student and teacher opinions on the impact of technology integration on motivation and
engagement can differ, with teachers assuming high student motivation and some students
regarding technology as something to accomplish work and move on to higher interest items
more quickly (Burch & Mohammed, 2019; Mulet et al., 2019; Varier et al., 2017). The use of
technological pedagogical and content knowledge in the classroom with technology such as
tablets and Chromebooks is different based on teachers’ preference and teachers’ decisionmaking on when technology use intervention was necessary to influence learning and motivation
(Kim et al., 2019; Montrieux et al., 2017; Urbina & Polly, 2017). The use of tablet devices has
provided evidence of increased student motivation; however, students are not always in
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agreement with teachers on the issue of motivation and sometimes display below-average and
possibly declining motivation (Danielson & Meyer, 2016; Sahin et al., 2016; Varier et al., 2017;
Wakefield et al., 2018).
The study of technology integration in elementary school grade levels has discovered that
student motivation, student engagement, and academic achievement decreased, and no
identifiable increase in empowerment was observed, and these findings can differ from the
perception of teachers (Ball & Skrzypek, 2019; Carstens et al., 2021; Varier et al., 2017).
However, other studies that observed the elementary school classroom integration of technology
have increased student interest, motivation to learn, engagement, and academic performance
(Afnan et al., 2021; Jagušt et al., 2018). Influences on the success of integrating technology into
the elementary school classroom and positive student motivation are the teacher’s effectiveness,
involvement in the process, and the level of technology use knowledge (García Laborda, 2017;
Yurtseven Avci et al., 2020). Instructional actions to increase motivation in the technologyintegrated classroom can positively influence learning and student motivation (Martin et al.,
2017; Shute et al., 2020; Wang, 2017).
Students vary in their degree of motivation, and their behavior can influence their
motivation; however, motivation is needed for learning, and students’ interest can decrease to
failure when technology is integrated and effective learning is not implemented (Altemueller &
Lindquist, 2017; Domen et al., 2020; Domingo & Garganté, 2016; Lu et al., 2020; Shoufan,
2020; Urbina & Polly, 2017). Regarding rural students, limited research noted similar reasoning
skills to other students and observed that classroom technology integration could improve rural
student learning, motivation, and academic performance, with researchers noting the need for
more research on rural student motivation (Domingo & Gargante, 2016; Lee et al., 2019).
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Teachers and students can have different perspectives on how motivation is affected by
integrated technology (Burch & Mohammed, 2019; Mulet et al., 2019; Varier et al., 2017). Also,
classroom technology can differ on teachers’ preferences and decision-making to improve
student motivation and learning (Kim et al., 2019; Montrieux et al., 2017; Urbina & Polly, 2017).
However, in some situations where teachers used tablet devices to raise motivation, students
illustrated a below-average and potentially decreasing motivation, but perceptions of student
motivation could be influenced by learning outcomes and observing student behavior patterns
(Cheng & Tsai, 2019; Danielson & Meyer, 2016; Sahin et al., 2016; Varier et al., 2017;
Wakefield et al., 2018).
The level of student motivation to use technology can vary depending on the readiness to
learn and decrease depending on technology engagement, and student learning decreases when
motivation is absent (Shute et al., 2020). Student preparation and teacher efforts to increase
motivation to learn and engage classroom integrated technology can help with successful
learning. However, student readiness does not always agree with the teacher’s perception of
readiness, and an increased understanding of student motivation to use technology will better
prepare teachers to design appropriate technology-integrated curriculum and instruction that
supports learning.
Teacher Technology use Motivation
Teacher attitudes and beliefs about technology are essential in determining if classroom
technology integration occurs (Beardsley et al., 2021; Jääskelä et al., 2017). Therefore, the
teacher’s motivation plays a significant function in the growth of digital competencies and
positive attitudes and opinions toward using technology (Beardsley et al., 2021; Instefjord &
Munthe, 2017; Nalipay et al., 2019; Vermote et al., 2020). When engaging students in the
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classroom, independently motivated teachers can communicate with students more effectively
and increase student collaboration (Beardsley et al., 2021; Frenzel et al., 2018; Stupnisky et al.,
2018; Vermote et al., 2020). The motivation of teachers and the learning strategies they
implement to use technology in curriculum and instruction influences the classroom learning
environment and affects student learning effectiveness (Shadiev et al., 2018; Thibaut et al., 2018;
Yusoff et al., 2017; Zaman et al., 2018). When considering integrating technology into the
classroom, the teacher’s digital technology skills are frequently evaluated through the
measurement of digital competency, which is influenced by how often the teacher uses
classroom technology (Beardsley et al., 2021; Costa et al., 2021).
Within the effective classroom, the teacher engages learners to explain learning strategies
and task performance and how they will contribute to their learning, and the use of technology is
embedded within these discussions (Shadiev et al., 2018; Thibaut et al., 2018; Yosoff et al.,
2017; Zaman et al., 2018). Technology changes the way teachers create active student
participation, changes how they develop individualized learning, and affects teachers’
perceptions of student performance, and teachers' opinions influence student learning (Jian,
2019; Kim & Kim, 2017). Teachers’ integration of classroom technology can create several
challenges and cause classroom tension, but teachers can increase integration effectiveness by
understanding their students’ needs and aligning technology with student requirements (Currie,
2016; Jian, 2019; Jonker et al., 2020; Kim & Kim, 2017; Leary et al., 2016). Technology
implementation requires student preparation and readiness to learn before delivering instruction,
and the teacher should prepare students for the learning process (Christensen & Knezek, 2017;
Lu et al., 2020; Murphy et al., 2019; Urbina & Polly, 2017). The capabilities technology offers
can ensure objectives are accomplished in the classroom but using the most powerful and diverse
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technology available does not guarantee that learning will occur as the teacher plays a critical
role in learning success (de Aldama & Pozo, 2016; Jonker et al., 2020; Leem & Sung, 2019;
Sahin et al., 2016; Saxena, 2017; Varier et al., 2017).
Teachers and students can have different opinions on the use of technology and the
influence of technology on motivation, and teachers have presented opinions that technology
improved student engagement and motivation, opinions that differ from students (Jurčev et al.,
2019; Murphy et al., 2019; Varier et al., 2017). Student comments related to positive
motivational improvement were related to using new technology, but motivation may not be
maintained once the technology’s newness wears off, requiring teachers to help energize and
motivate students (Omar et al., 2020; Varier et al., 2017; Vermote et al., 2020). Technology is a
must for modern classrooms to be essential to learning and effectiveness, but teachers cannot
expect technology to impact learning positively without their involvement (Jonker et al., 2020;
Jurčev et al., 2019; Murphy et al., 2019; Pate, 2016). Teachers who do not integrate technology
or integrate technology without student interaction develop a classroom environment where
technology becomes a substance for the teacher’s activities (Ardic, 2021; Jurčev et al., 2019;
Pate, 2016). When technology replaces the teacher, the learning environment supports a process
of singular student thinking (Ardic, 2021; Jurčev et al., 2019; Pate, 2016).
Students’ success and perceptions of using classroom technology depend on the teacher’s
innovation and creativity and how dedicated the teacher is to using technology (Jonker et al.,
2020: Jurčev et al., 2019; Pate, 2016). Nevertheless, teachers’ opinions of the extent to which
technology is integrated tended to be higher than students’ opinions; however, some studies have
shown that student opinions on the use of technology were inclined to be higher than teachers’
opinions (Jurčev et al., 2019; Niemi & Kousa, 2020; Reyes et al., 2019). Also, research has
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observed that some teachers say they witness no improvement in student achievement when
implementing technology, and concepts have to be explained as students move through digital
material (Ardic, 2021; Murphy et al., 2019; Vongkulluksn et al., 2018). In addition, teachers may
evaluate student use of technology and motivation as negative depending on situational interest.
In some studies, teachers considered motivation and achievement negatively affected by external
to-the-classroom concerns that aggravate the learning process (Alghasab, 2020; Gelen, 2020;
Murphy et al., 2019). When integrating technology into the curriculum, instructional
modifications are required to maximize learning, yet some teachers do not adequately integrate
technology, which can negatively influence learning and motivation (de Aldama & Pozo, 2016;
Sahin Izmirli & Kirmaci, 2017; Walsh & Farren, 2018).
When teachers use classroom technology, they change how they engage students, modify
tailored learning plans, change teachers' views regarding student learning, and influence students'
performance (Jian, 2019; Kim & Kim, 2017). The perceptions of teachers and students regarding
technology use may be different, and opinions on how motivation is affected may be different
when teacher opinions are compared to students (Jurčev et al., 2019; Murphy et al., 2019; Varier
et al., 2017). The teacher’s innovation, creativity, and dedication to technology use influence the
students’ perceptions of classroom integrated technology; however, the teacher’s perceptions of
the extent of classroom technology integration can be more significant than students’ perceptions
(Jurčev et al., 2019; Pate, 2016; Reyes et al., 2019). Thus, the process of integrating technology
can positively or negatively affect the classroom environment and student motivation, and
students’ integration opinions may differ when compared to teacher views (Aksu & Durak, 2019;
De Aldama & Pozo, 2016; Laxman & Holt, 2017; Walsh & Farren, 2018).
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Teachers’ attitudes and beliefs about using technology for instruction and learning can
influence their willingness to integrate technology into the classroom. How the teacher
implements and uses technology in the classroom can positively or negatively influence the
environment and the students’ learning motivation level and overall learning energy. While the
teacher may possess perceptions of a student’s learning motivation level, teachers’ and students’
perceptions may not align, and this misalignment may influence the types of technology and
devices teachers integrate into teaching and learning methods.
Classroom Technology Acceptance
Teacher and student acceptance of classroom-integrated technology are essential for
learning performance and success. Technology acceptance is influenced by the perception and
use of technology, and the degree to which technology is accepted affects the implementation of
technology and performance (Davis, 1989). Other influences on technology acceptance can
include social effects on technology attitudes that may impact the willingness to integrate
technology and technology approval and challenges. The social effects that correlate with
technology acceptance could also associate with the social examination offered by the social
cognitive theory (Bandura, 1986). The many dimensions of technology and technology
acceptance are reflected in the diversity of models that have attempted to validate the evolution
and use of technology (Venkatesh & Bala, 2008; Venkatesh & Davis, 2000; Venkatesh et al.,
2003). The numerous elements and flexibility of technology acceptance have supported the
continuation of research into the impact of technology on a range of learning-associated topics
(Bower et al., 2020; Delva et al., 2021; Mutambara & Bayaga, 2021; Panisoara et al., 2020; Tsai
et al., 2021).
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Student Classroom Technology Acceptance
The use of classroom technology can increase learning opportunities; however, for
classroom integrated technology and mobile device such as tablets to maximize student learning,
students must first accept the use of technology (Dimitrijević & Devedžić, 2021; Ifenthaler &
Schweinbenz, 2016; Mutambara & Bayaga, 2020; Thongsri et al., 2019; Tuyet et al., 2021; Zhu
et al., 2018). Student acceptance of technology is directly related to the level of self-directed
learning that a student will execute in the classroom and the degree to which knowledge transfer
will occur (Cacciamani et al., 2018; Gokcearslan, 2017; Kopciewicz & Bougsiaa, 2020; Ochoa
& Wise, 2020). Technology use is affected by students’ effort and performance expectancy,
which directly influences students’ attitudes and indirectly influences behavior (Cacciamani et
al., 2018; Ifenthaler & Schweinbenz, 2016; Mutambara & Bayaga, 2020; Thongsri et al., 2019;
Zhu et al., 2018). The extent to which students accept technology indicates the intention to use or
disregard technology in learning and illustrates technology’s potential use (Cacciamani et al.,
2018; Gokcearslan, 2017; Ifenthaler & Schweinbenz, 2016; Mailizar & Johar, 2021; Urbina &
Polly, 2017).
The student’s behavior toward using technology will influence the acceptance and use of
technology (Cacciamani et al., 2018; Ifenthaler & Schweinbenz, 2016; Mailizar & Johar, 2021;
Mutambara & Bayaga, 2020; Thongsri et al., 2019). An essential element of student technology
use is how easy the technology is designed to understand and use, which is a primary factor
influencing students' behavior and acceptance of technology (Huang, 2017; Mailizar & Johar,
2021). The student’s perception of technology's usefulness is directly related to the student’s
behavioral intention; therefore, to effectively use technology in the classroom, the teacher must
convince students that the technology is helpful for learning (Mailizar, & Johar, 2021; Weng et
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al., 2018; Zain et al., 2019). However, behavioral intention has also been noted as having a weak
relationship with attitude toward using technology in the context that attitude to use technology
is not a significant element of behavioral intention (Mailizar, & Johar, 2021; Zain et al., 2019).
Nevertheless, recent research showed that a student’s attitude is substantially influenced by
behavioral intention (Mailizar & Johar, 2021). Also, experience is similarly a potential influencer
of attitude toward using technology and could increase behavioral intention associated with
technology use (Mailizar, & Johar, 2021; Zain et al., 2019). Research studies have provided
results that illustrated the positive, direct results of the influence behavioral intention has on
actual student acceptance and use of technology (Mailizar, & Johar, 2021; Tarhini et al., 2016)
The student’s use of mobile devices, such as tablet personal computers (TPC) in the
classroom, is affected by learning empowerment, opinions of usefulness, the support received,
and the decision that the use of technology will help in efforts to learn (Cacciamani et al., 2018;
Gokcearslan, 2017; Ifenthaler & Schweinbenz, 2016; Ochoa & Wise, 2021; Zhu et al., 2018).
Other factors that affect the student’s acceptance of technology devices include structures
associated with organizational and individual issues and other technical concerns, yet student
behavioral intention tends to be the strongest predictor of technology acceptance (Cacciamani et
al., 2018; Gokcearslan, 2017; Ifenthaler & Schweinbenz, 2016; Jurčev et al., 2019; Thongsri et
al., 2019; Zhu et al., 2018). Classroom integrated technology has a range of diversity, such as
interactive textbooks, learning networks, and simulations, and provides the opportunity for
instant feedback associated with learning achievement, which influences technology acceptance
(Ifenthaler & Schweinbenz, 2016; Martinez-Maldonado, 2019).
Although a variety of classroom-integrated technology has been researched, there still
exists the need to document and study classroom technology to determine the actual benefits
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provided to student learning and acceptance of technology (Ifenthaler & Schweinbenz, 2016;
Sahin Izmirli & Kirmaci, 2017; Zhu et al., 2018; Wan Hamzah et al., 2020). The need to learn
additional opportunities that leverage technology for learning also exists to mitigate barriers to
student technology acceptance. A primary consideration of integrating mobile devices into the
classroom learning environment is stated as the influence on student learning outcomes, which is
categorized as either a positive outcome, negative outcome, or no difference (Boon et al., 2020;
Haßler et al., 2016; Wan Hamzah et al., 2020). Studies have also revealed that mobile technology
use does not always improve academic performance because even when students accept
technology, they may not possess the competencies needed for technology-aided learning (Boon
et al., 2020; Lenhard et al., 2017).
The rapid increase in technology classroom integration and use of mobile devices
continues to experience limited research into topics such as technology's opportunities to
improve teacher and student interaction (Haßler et al., 2016; Gan & Balakrishnan, 2018;
Wakefield et al., 2018; Wan Hamzah et al., 2020). The actual benefits of technology to student
learning still experience a shortage of study that reinforces classroom technology integration
(Boon et al., 2020; Cacciamani et al., 2018; Gan & Balakrishnan, 2018; Hasin & Nasir, 2021;
Ifenthaler & Schweinbenz, 2016; Zhu et al., 2018). Also, student technology acceptance has
continued to produce mixed results, which is greatly emphasized when learning and academic
performance are compared between core learning topics and when evaluated between different
grade levels and ages (Boon et al., 2020; Bergeson & Rosheim, 2018; Cardullo et al., 2017;
Fallon 2017; Lenhard et al., 2017; Rivera et al., 2017).
Several factors can influence a student’s acceptance of classroom technology, and the
level of acceptance can directly influence how much a student will integrate technology with
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their learning. Students' expectations of the usefulness of technology and their experience with
technology can also influence students’ technology use. Also, the diversity of technology
integrated into classroom instruction and how the technology is implemented and used can
influence student acceptance of technology.
Teacher Classroom Technology Acceptance
Teacher creativity is essential in learners developing innovative, creative learning skills
(Apak et al., 2021; Doyle, 2019; Hasin & Nasir, 2021; Saibon et al., 2017). To support students'
development of these learning skills, teachers should transform traditional teaching methods and
learning processes into creative instructional methods (Apak et al., 2021; Hasin & Nasir, 2021;
Rana & Greenwood, 2018; Saibon et al., 2017). Teacher readiness for instructional methods
transformation and classroom innovation includes the acceptance of classroom integrated
technology; however, teacher acceptance of technology has been observed at different levels of
readiness by various research studies (Apak et al., 2021; Apak & Taat, 2018; Dimitrijevic &
Devedzic, 2021; Noh et al., 2014; Ranellucci et al., 2020).
The learning process is a dynamic activity demonstrating the learner's behavior
(Budiaman et al., 2021; Li et al., 2020). Integrating technology into classroom instruction
enhances instruction and assists in the dynamic learning process by helping teachers develop
educational competencies and improving student understanding (Adepoju & Nwulu, 2021;
Budiaman et al., 2021; Hasin & Nasir, 2021; Riahi & Riahi, 2018). The integration of technology
into classroom curriculum and instruction can improve teaching and learning by allowing
teachers to communicate more effectively, better implement the use of teaching aids, and allow
students to enhance their self-expression and opinions (Dangi & Saat, 2021; Hasin & Nasir,
2021; Yusof & Tahir, 2017). However, a teacher’s experience in using classroom technology
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does not necessarily align with their level of comfort or preparedness in integrating and using
technology for classroom instruction (Chad et al., 2020; Kopciewicz & Bougsiaa, 2020; Rana et
al., 2018; Sahin et al., 2016; Suárez-Guerrero et al., 2016).
Teacher computer use has been used in several studies to examine teacher competency
(Drossel et al., 2017; Muller & Varga, 2020; Rolle-Greenidge et al., 2020; Ursavas, 2019). The
ability of teachers to effectively use technology has indicated a greater willingness to implement
and use technology (Muller & Varga, 2020; Rolle-Greenidge et al., 2020; Ursavas, 2019). Years
of teaching experience has also been used with success as an independent variable in many
research studies related to technology (Bingimlas, 2018; Ecevit & Ozdemir, 2020; Owens et al.,
2018; Thibaut et al., 2019). Research studies have found that teachers with many years of
teaching experience are predisposed to implement conventional learning methods instead of
integrating technology into curriculum and instruction and have conventional learning attitudes
(Bingimlas, 2018; Ecevit & Ozdemir, 2020; Thibaut et al., 2019). A predisposition toward
conventional learning methods may influence the teacher’s perceptions toward the motivation of
students to use classroom integrated technology.
Teachers’ acceptance of technology, their skill level, and their technology use
effectiveness affect how they manage a learning environment and how the curriculum is adapted
and implemented (Kim & Kim, 2017; Kopciewicz & Bougsiaa, 2020; Martinez-Maldonado,
2019; Sahin et al., 2016; Suárez-Guerrero et al., 2016). The teacher’s attitude regarding the use
of technology plays a critical part in their acceptance of technology, and if they do not believe
there is value in technology use, the implementation of classroom integrated technology is
significantly reduced (Huizenga et al., 2017; Luo et al., 2021; Ranellucci et al., 2020). Teachers
have a vital role in using technology in the classroom as their attitudes towards technology
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integration, implementation, and skills influence instruction quality and affect students’
motivation (Domen, 2020; Leem & Sung, 2019; Sahin et al., 2016; Saxena, 2017). Most often,
teachers display a positive attitude regarding the use of mobile devices such as the Chromebook,
tablet, and other technology, but the positive attitude lessened because of barriers to content,
technical support shortfalls, challenges with filtering, and training issues for both teachers and
students (Francom, 2019; Leem & Sung, 2019; Sahin et al., 2016). Providing the proper training
in technology and anxiety management are two methods that have been implemented to improve
teacher acceptance and classroom technology use that have experienced success (Ferguson &
Oigara, 2017; Joo et al., 2018; Omar & Choo, 2020; Sahin et al., 2016; Suárez-Guerrero et al.,
2016).
The foundation of successful technology classroom integration is the teacher, and the
usefulness of technology and ease of use are factors that help determine teacher acceptance of
technology for classroom integration (Joo et al., 2018; Kopciewicz & Bougsiaa, 2020; Leem &
Sung, 2019; Weng et al., 2018). However, the teacher’s attitude toward using a specific
technology is significantly influenced by the teacher’s perception of the technology’s usefulness,
and usefulness is influenced by the teacher’s perception of ease of use (Lou et al., 2021; Ursavas
et al., 2019; Weng et al., 2018; Xie et al., 2021). The teacher’s attitude toward the usefulness of
technology also influences behavioral intentions associated with how the technology is used
(Lou et al., 2021; Ranellucci et al., 2020; Ursavas et al., 2019; Xie et al., 2021).
Gender has often been a focus of an investigation into teachers’ attitudes and has been
successfully used as an independent variable in several technology-related studies (Ayyildiz et
al., 2021; Ecevit & Ozdemir, 2020; Keating et al., 2021; Ofem et al., 2021; Sudha, 2018;
Timothy et al., 2019). In using gender as a variable to study educational technology, researchers
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have discovered that gender played a significant part in teacher opinions of learning and teaching
methods (Ecevit & Ozdemir, 2020; Keating et al., 2021; Timothy et al., 2019). Gender is also a
social construct that identifies how humans organize their lives, illustrating how individuals view
and organize their world (Ofem et al., 2021).
While teachers’ attitudes and behavioral intentions are associated with technology's ease
of use and opinions of usefulness, attitudes and intentions are also influenced by external factors
such as facilitating conditions that support the teacher and perceptions of subjective norms (Lou
et al., 2021; Ranellucci et al., 2020; Ursavas et al., 2019; Xie et al., 2021). Teachers believe that
tablets and other mobile devices add mobility and flexibility to the classroom and form a
dynamic learning environment; however, there tends to be no teacher consensus regarding how
much technology should be implemented and how the technology should be used (Ferguson &
Oigara, 2017; Kopciewicz & Bougsiaa, 2020; Martinez-Maldonado, 2019; Suárez-Guerrero et
al., 2016). Also, while there is support that teachers believe technology is a positive addition to
the classroom, there are teachers observed in research studies who believe that technology has a
negative influence on the classroom and a negative influence on student learning achievement
(Ferguson & Oigara, 2017; Haßler et al., 2016; Lou et al., 2021; Ranellucci et al., 2020).
External factors such as access to technology, technical support, extent and quality of
professional development, and school leadership guidance can also negatively affect the
teacher’s use of technology (Lou et al., 2021; Ranellucci et al., 2020; Xie et al., 2021). There is
limited study regarding teachers’ acceptance of technology and the influencing factors, and
learning the factors that affect technology acceptance will provide the opportunity to increase
teacher approval of classroom technology integration and increase awareness of successful
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instruction methods and materials (Haßler et al., 2016; Hasin & Nasir, 2021; Ifenthaler &
Schweinbenz, 2016; Kopciewicz & Bougsiaa, 2020; Leem & Sung, 2019; Xie at el., 2021).
The teacher’s comfort level with classroom integrated technology does not automatically
align with their technology use experience (Carstens et al., 2021; Sahin et al., 2016; SuárezGuerrero et al., 2016). A teacher’s optimistic attitude toward classroom technology use lessens as
technology barriers such as support shortfalls and training deficiencies influence learning, and
the teacher’s attitude toward using classroom technology affects a student’s motivation (Adov et
al., 2020; Leem & Sung, 2019; Sahin et al., 2016; Saxena, 2017). While teachers consider tablets
as increasing classroom flexibility, there is no cooperative agreement concerning how much
technology should be integrated into the classroom (Ferguson & Oigara, 2017; MartinezMaldonado, 2019; Suárez-Guerrero et al., 2016). Limited research has been completed that
examines teacher technology acceptance, and discovering the elements that can increase teacher
willingness to accept technology would improve instructional processes and resource use
(Hurreeram & Bahadur, 2019; Ifenthaler & Schweinbenz, 2016; Joo et al., 2018; Leem & Sung,
2019).
The teachers’ readiness to implement technology and their creativity and innovation can
prompt transformation and improve the learning environment. Technology also enhances the
learning process by transforming it into a dynamic, engaging educational experience; however,
the teacher’s technology integration may not align with their experience and skill level. Also,
based on their experiences, some teachers have negative attitudes and beliefs toward classroom
technology integration that influence their behavioral intentions regarding technology use. At the
same time, several internal and external factors influence teachers’ negative perceptions of
technology use. A Liberty University database search revealed 37 quantitative research studies
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that successfully used 4th- and 5th-grade teachers to investigate classroom technology use.
However, research studies have also acknowledged that there is limited study addressing teacher
technology acceptance, necessitating further study into teacher perceptions of classroom
integration of technology.
Teacher and Student Opinions on Classroom Technology Integration and Motivation
While teachers believe technology can help support student learning, research has shown
that students can lack interest in technology and fall short in the effective use of technology to
maximize learning, necessitating study of how technology is integrated with classroom
instruction and the influence of technology on students’ readiness and willingness to learn
(Jurčev et al., 2019; Lu et al., 2020; Murphy et al., 2019; Urbina & Polly, 2017: Wan Hamzah et
al., 2020). Teachers and students can have different opinions of technology use in the classroom,
and negative aspects of implementing technology in the classroom should be examined to
discover perceptions of teachers and the methods they can use to improve technology integration
(Lou et al., 2021; Mulet et al., 2019; Pate, 2016; Ranellucci et al., 2020; Varier et al., 2017;
Wakefield et al., 2018). Investigations have shown that teachers’ perceptions of classroom
technology use have a wide range of factors that influence their opinions regarding technology
effectiveness and their perceptions of the opportunities to use technology in teaching and
learning (Ardic et al., 2021; Gorghiu et al., 2020: Lou et al., 2021; Shchedrina et al., 2020).
However, investigation has also revealed that students have a wide range of factors that influence
their perceptions of technology and their willingness and motivation to use the technology in
learning (Lou et al., 2021; Niemi & Kousa, 2020; Tarhini et al., 2016; Tuyet et al., 2021; Zhu et
al., 2018). Teacher and student factors that influence their perceptions of classroom technology
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integration should be investigated to learn if differences in opinions could affect teaching
methods and motivation.
Classroom technology integration can cause several challenges and may prompt learning
issues, but the teacher can better align technology for learning by understanding student needs
(Jian, 2019; Jonker et al., 2020; Kim & Kim, 2017; Leary et al., 2016; Moses et al., 2019).
Regarding students' motivation or behavioral intent toward technology use, teachers were
recently identified as not recognizing the challenges students experienced with heavy workloads
and motivation, while students noted other technology-associated demands on their ability to
complete assigned work (Alghasab et al., 2020; Khechane et al., 2020, Niemi & Kousa, 2020;
Shekhar et al., 2020). However, the increased workload associated with teachers’ use of
technology has also recently garnered attention as a concern as teachers attempt to balance many
educational-related time demands (Aghaei et al., 2020; Holley & Soonhye, 2020; Niemi &
Kousa, 2020; Panisoara et al. 2020).
Teacher perceptions of technology integration tend to exceed student perceptions, and
their perceptions of student motivation may not agree with students’ opinions, necessitating the
need to study factors that affect these opinions (Iyare et al., 2018; Jurčev et al., 2019). However,
research has noted that the level of instructional enthusiasm and motivation that the teacher
displays influences the student’s emotional experiences and motivation level (Domen et al.,
2020; Frenzel et al., 2018). Nevertheless, studies have shown that teacher enthusiasm did not
substantially influence students’ motivation. An associated area of interest is the limited
information on teacher perceptions of student motivation related to the implementation of
technology, and further research is needed on the elements that affect technology application and
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use, which includes technology's influence on motivation (Domingo & Garganté, 2016;
Francom, 2020; Suárez-Guerrero et al., 2016).
Another element for consideration in the influence of the teacher’s motivation on
student’s motivation is that students within a class require different levels of motivation for
successful learning, meaning greater difficulty is placed on the teacher to provide the optimum
level of support for each student (Domen et al., 2020; Ferguson & Oigara, 2017; Wakefield et
al., 2018; Zhang et al., 2020). Also, the teacher’s perception of the level of motivation students
need may not align with the motivation students believe they require for learning (Domen et al.,
2020; Ferguson & Oigara, 2017). The level of motivation that a student has established during
the teaching and learning process is critical because the student who is not motivated will remain
passive compared to students who are motivated to learn (Budiariawan, 2019; Domen et al.,
2020). However, the student’s level of motivation could be influenced by competence levels,
warranting further investigation into the experience levels of both teachers and students (Gil-Aris
et al., 2021; Lu et al., 2020).
Teacher implementation of classroom technology to increase student motivation may not
align with actual student experiences as the teacher’s perception may be influenced and distorted
by learning outcomes and observations of student behavior (Cheng & Tsai, 2019; Danielson &
Meyer, 2016; Sahin et al., 2016; Varier et al., 2017). Teachers and students can vary in their
opinions regarding how classroom-integrated technology influences motivation (Burch &
Mohammed, 2019; Mulet et al., 2019; Varier et al., 2017). Also, teachers’ preferences and
decisions toward technology use can affect their selection of classroom technology and influence
motivation (Kim et al., 2019; Montrieux et al., 2017; Urbina & Polly, 2017). The teacher’s
selection of classroom technology does not always produce positive results, as some integrated
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technology has decreased student motivation (Cheng & Tsai, 2019; Danielson & Meyer, 2016;
Sahin et al., 2016; Varier et al., 2017). With the possibility of teacher miscalculation in
integrating technology into curriculum and instruction and the possible negative impact on
student motivation, a better understating of teachers’ perceptions of students’ motivation to use
technology could improve classroom learning.
The location of schools can influence teacher opinions of classroom integrated
technology as rural settings tend to face many barriers that other locations, such as urban
schools, do not encounter (Hasin & Nasir, 2021; Vareberg & Platt, 2018; Zaman et al., 2018).
Some of the classroom integrated technology requirements in which urban classrooms surpass
the compatibility of rural classrooms include access to technology, basic technical information,
technology creativity and delivery, processing, communications, and training (Ali et al., 2020;
Vareberg & Platt, 2018). Social media access is another technology concern of rural teachers;
however, rural teachers’ perceptions indicate that social media can be important to classroom
learning about technology use outside isolated rural areas, and social media can allow teachers to
have access to professional communities (Ndyalivana, 2018; Waters & Hensley, 2020).
A deeper level of examining teacher perceptions reveals the intention to use technology
and multimedia material is commented as a gap between urban and rural schools, as urban
teachers have higher levels of technology access and technology use when compared to rural
teachers (Buabeng-Andoh, 2019; Hasin & Nasir, 2021; Vareberg & Platt, 2018; Weng et al.,
2018). Technology training for teachers is also a divergence between rural and urban schools, as
urban teachers receive technology training at a higher rate than their rural counterparts
(Buabeng-Andoh, 2019; Hasin & Nasir, 2021; Vareberg & Platt, 2018). Leadership support for
the requirements to integrate classroom technology is another area where rural teachers lag their
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urban counterparts (Buabeng-Andoh, 2019; Hasin & Nasir, 2021). Information communication
technology infrastructure lags in rural areas when contrasted with urban locations (BuabengAndoh, 2019; Hasin & Nasir, 2021; Vareberg & Platt, 2018). Rural teacher technology opinions
about integrating technology, teacher confidence in using technology, and external to the
classroom issues such as technology access and training time allotted influence the teacher’s
opinion of technology and must be understood (Buabeng-Andoh, 2019; Hasin & Nasir, 2021;
Mutambara & Bayaga, 2021; Vareberg & Platt, 2018).
With the differences in perceptions between teachers and students in using classroom
integrated technology and the challenges associated with integration, the implementation of
technology should be investigated to determine teachers’ opinions and the processes they use to
ensure technology integration success (Mulet et al., 2019; Pate, 2016; Varier et al., 2017). The
belief teachers have that technology can improve student learning may not accurately reflect
students’ technology interests and can misalign technology integration, prompting the need to
explore technology integration and its influence on student learning motivation (Jurčev et al.,
2019; Lu et al., 2020; Murphy et al., 2019; Urbina & Polly, 2017). Limited research has been
completed into teachers’ viewpoints on student motivation as it applies to classroom integrated
technology, necessitating that further research is completed to address how student motivation is
influenced and to discover other factors associated with technology that could influence student
motivation (Domingo & Garganté, 2016; Francom, 2020; Lee et al., 2019; Suárez-Guerrero et
al., 2016). Teacher and student perceptions regarding classroom technology integration have
several gaps, including experiences of student motivation.
Teacher and student perceptions of classroom technology integration and motivation
cover a variety of topics. One such topic is rural and urban teachers' opinions about classroom
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technology integration, where rural research is limited or found to trail urban schools. Several
gaps in the body of knowledge exist in teachers' and students’ opinions regarding integrating
classroom technology, and these gaps include perceptions of the influence technology has on
motivation. Teachers' opinions regarding classroom technology integration can differ from
students' opinions and merit research to investigate these topics. Exploration into teachers’
perceptions of students’ motivation to use technology is minimal, particularly investigating
teachers’ perceptions of the influence of classroom-integrated technology on student learning
motivation. As such, research into how teacher’s gender, teacher weekly hours of computer use,
and teacher years of teaching experience influences student motivation could narrow the gap in
the body of knowledge
Summary
This literature review investigated teachers’ perceptions of student motivation to use
classroom integrated technology. The theoretical framework of the social cognitive theory and its
application to motivation and technology was initially discussed. The literature review’s
theoretical framework included the social cognitive theory that established a basis for teacher
and student motivation perceptions, which is critical to determining the influences on
perceptions. The theoretical framework also included the technology acceptance model, which
relates information systems to attitudes and behaviors of technology users and provides the
ability to investigate intrinsic and extrinsic motivation in the determination of precipitations
related to technology motivation.
The literature review provided an introduction to efforts using mobile devices in
classroom technology integration, academic performance, and perceptions of technology use,
followed by the classroom influence of mobile device use. The literature review continued
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investigating student and teacher acceptance of tablet personal computer use in the classroom,
challenges using classroom mobile devices, student and teacher classroom motivation, and gaps
in technology classroom integration perceptions. It was determined that technology could
positively influence learning; however, teachers and students have different perceptions of
technology’s influence, and these differences should be investigated. Because of the differences
in teacher and student technology integration perceptions, opinions of classroom motivation and
technology vary as influenced by the situation, necessitating investigation based on technology
integration and acceptance, classroom perceptions, and motivation.
The attitudes of teachers about the capabilities of technology to improve student learning
may not accurately reflect students’ technology interests and can misalign technology
integration, prompting the need to explore technology integration and its influence on student
learning motivation (Jurčev et al., 2019; Lu et al., 2020; Murphy et al., 2019; Urbina & Polly,
2017). Teacher implementation of classroom technology to increase student motivation may not
support student experiences as the teacher’s opinions could be influenced and distorted by
learning outcomes and observations of student behavior (Cheng & Tsai, 2019; Danielson &
Meyer, 2016; Sahin et al., 2016; Varier et al., 2017). This investigation revealed gaps in the
literature associated with these topics, prompting this research study to endeavor to narrow these
gaps in the body of knowledge. The literature review narrowed the gaps in the body of
knowledge to a gap in teacher perceptions of student motivation toward using classroom
integrated technology.
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CHAPTER THREE: METHODS
Overview
The purpose of this quantitative, non-experimental, causal-comparative study was to
examine the relationship among teacher perceptions of student learning motivation based on
teacher gender, teacher weekly hours of computer use, and teacher years of teaching experience.
Chapter three begins by introducing the study's design, including complete definitions of all
variables. The research questions and null hypotheses follow. The participants and setting,
instrumentation, procedures, and data analysis plans are presented.
Design
The present study used a casual-comparative research design to investigate the
relationship between teacher perceptions of student learning motivation, teacher gender, teacher
weekly hours of computer use, and teacher years of teaching experience. Group relationships can
be explored using causal-comparative design in research studies, with the apparent cause
referenced as an independent variable and the apparent effect referenced as a dependent variable
(Gall et al., 2007; Warner, 2013). The groups of participants in a causal-comparative design
study will have different degrees of an independent variable and are compared to a dependent
variable. The causal-comparative research study design is frequently implemented to investigate
variables where the independent variable is categorical, the groups are naturally occurring, and
the researcher cannot manipulate the independent variable (Gall et al., 2007).
Several educational studies have successfully used the casual-comparative study to
investigate variables associated with teacher perceptions and beliefs (Aru & Kale, 2019; Mirian
& Zulnaidi, 2020; Peker & Erol, 2018; Smothers et al., 2020; Ucar et al., 2020). The casualcomparative design has also been successfully used in multiple educational research studies
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investigating variables related to teacher and student motivation (Gil-Arias et al., 2021; Mazana
et al., 2019; Ukah, 2020; Wang, 2017). The casual-comparative research study design is
appropriate to the current non-experimental study that examined the cause and effect of variable
relationships (Gall et al., 2007).
For the causal-comparative study design, almost any measuring instrument can be used to
collect data (Gall et al., 2007). Data can be collected at one point in time, or data can be collected
at different points in time to examine change. For the current study, data were collected once.
Data analysis was impacted by necessitating an exploratory data evaluation followed by
computing descriptive statistics for each study group. Next, the statistical significance is
conducted, with the decision to choose a significance test based on the research study’s designed
intent to study a group. The analysis of variance (ANOVA) design impacts data analysis
interpretation by allowing the tests of statistical differences for three or more groups
simultaneously through tests of differences of group means. Several casual-comparative studies
have effectively used the current studies’ design for statistical analysis within a diversity of
educational-related research topics that included teachers’ perceptions (Frenzel et al., 2019;
Hatziconstantis & Kolympari, 2021; Kissi et al., 2021; Mulyono et al., 2021).
The data required for the dependent variable in the study did not exist, necessitating data
collection for analysis to address the research questions (Gall et al., 2007). The dependent
variable in this study was teachers’ perceptions of the influence of classroom integrated
technology on student learning motivation as measured by the Teacher Attitudes Toward
Classroom Computing Scale (Coleman et al., 2016; Gibson et al., 2014; Makki et al., 2018). The
study consisted of three independent variables. The first independent variable was based on the
demographic question of gender (female, male). Gender has been effectively used as an
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independent variable in several studies researching technology and learning (Ecevit & Ozdemir,
2020; Guillén-Gámez, 2020; Keating et al., 2021; Reychav & Mchaney, 2017; Shute et al., 2021;
Timothy et al., 2019). Research studies have also successfully used gender as a variable in
studies that implemented the technology acceptance model as a theoretical framework (Baturay
et al., 2017; Gokcearslan, 2017; Tarhini et al., 2016; Yuen, 2002).
The second independent variable was a demographic question of how many hours a week
the teacher used a computer and used range factors of less than 3 hours, 3 to 5 hours, 6 to 10
hours, 11 to 20 hours, and more than 21 hours (Yi-Wen & Ying-Shao; 2007). The variable
teacher weekly hours of computer has been used successfully in multiple research studies
associated with the investigation of classroom technology use, and several variations have been
used to collect similar data that reflected weekly hours of computer use (Birkollu et al., 2017;
Baturay et al., 2017; Cantú-Ballesteros et al., 2017; D’Mello et al., 2011; Karlsson, 2020;
Kumara & Kumar, 2020; Yi-Wen & Ying-Shao; 2007). The teacher’s use of technology in the
classroom has been included in the variables of many studies, with results indicating an influence
on learning (Ali et al., 2020; Kaarakainen & Saikkonen, 2021; Peng & Wong, 2018).
The third independent variable was based on the demographic question of teacher years
of teaching experience and used a range of 1 – 5 years, 6 – 10 years, 11 – 15 years, over 15 years
(Ibili et al., 2018). Teacher years of teaching experience has proven successful as an independent
variable in numerous technology-related studies that reflect the range and theory of teacher years
of teaching experience and technology learning (Demirok & Baglama, 2018; Enikanolaye &
Akanmu, 2020; Eyo & Nkanga, 2020; Ibili et al., 2019; Pei Syan Woo & Ashari, 2019;).
Multiple research studies have investigated teaching experience as a variable and produced
positive process results (Al-Rabaani, 2018; Apak et al., 2021; Sahin & Han, 2020).
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Research Questions
RQ1: Is there a significant difference in 4th- and 5th-grade rural schoolteachers’
perceptions of the influence classroom integrated technology has on student learning motivation,
as measured by the Teacher Attitudes Toward Classroom Computing Scale, based on teacher
gender?
RQ2: Is there a significant difference in 4th- and 5th-grade rural schoolteachers’
perceptions of the influence classroom integrated technology has on student learning motivation,
as measured by the Teacher Attitudes Toward Classroom Computing Scale, based on teacher
weekly hours of computer use?
RQ3: Is there a significant difference in 4th- and 5th-grade rural schoolteachers’
perceptions of the influence classroom integrated technology has on student learning motivation,
as measured by the Teacher Attitudes Toward Classroom Computing Scale, based on teacher
years of teaching experience?
Null Hypotheses
H01: There is no statistically significant difference in 4th- and 5th-grade rural
schoolteachers’ perceptions of the influence classroom integrated technology has on student
learning motivation based on teacher gender.
H02: There is no statistically significant difference in 4th- and 5th-grade rural
schoolteachers’ perceptions of the influence classroom integrated technology has on student
learning motivation based on teacher weekly hours of computer use.
H03: There is no statistically significant difference in 4th- and 5th-grade rural
schoolteachers’ perceptions of the influence classroom integrated technology has on student
learning motivation based on teacher years of teaching experience.
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Participants and Setting
Population
In the United States of America, the state of Kentucky has a population of about four and
a half million people (United States Census Bureau, 2019). The population is 51% female, with
the state’s race origin reflecting a populace that is 88% white, 9% black, 4% Hispanic or Latino,
and all other groups representing 2% or less. The Kentucky per capita income is about $28,000,
with 67% living in an owner-occupied house and 17% living in poverty. Households with
computers are slightly more than 86%, and broadband internet is available in 78% of households.
Kentucky’s high school graduation rate is 86%, while those with a bachelor’s degree or higher
are 24%. The population of United States teachers integrating computers into classroom
curriculum and instruction continues to increase (Anglum et al., 2020; Danniels et al., 2020;
Håkansson, 2020). However, Kentucky has integrated technology for student use in less than
33% of the state’s classrooms (Dodson, 2019).
The state of Virginia has a population of about eight and a half million people with a
populace that is 69.4% white, 19.9% black, 6.9% Asian, and all other groups representing .5% or
less, and 9.8% are Hispanic or Latino origin (Rural Health Information Hub, 2022). The poverty
rate in rural Virginia is 14.9% compared to 8.5% in urban areas, and 16.1% of the rural
population has not completed high school compared to 8.7% of the urban population (Rural
Health Information Hub, 2022). Virginia households with computers stand at 91.8%, while
85.8% have internet access (National Center for Educational Statistics, 2018).
The population of teachers selected for this study was elementary general schoolteachers,
a population that has been effectively used in multiple studies that included the ANOVA test
(Avidov-Ungar & Arviv-Elyashiv, 2020; Debes, 2021; Karayol & Dogar, 2020). All elementary
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school teachers included in the study were in Kentucky and Virginia rural school districts.
Slightly more than 25% of Kentucky’s population lives in a rural location, while almost 15% of
Virginia lives in a rural location (Rural Health Information Hub, 2022; University of Kentucky
Center of Business and Economic Research, 2021). These rural areas reflect lower levels of
income and higher poverty levels with little economic development and growth compared to
Kentucky’s and Virginia’s urban populations. Kentucky’s educational performance ranks in the
middle compared to other states; however, educational performance and cost-effectiveness in the
rural areas of Kentucky trail the urban locations as rural areas suffer from high poverty, poor
health, and inadequate internet access. Virginia’s educational outcomes are considered an urgent
need, with grade 4 to grade 8 ranking 34 of 50 states in math and reading and 29% of rural
school-age children living in poverty (Rural School and Community Trust, 2019).
The population of Kentucky teachers reflects a demographic of almost 77% female, 95%
white, slightly over 3% black, and all other race groups individually total less than one percent of
the teacher population (Kentucky Department of Education, 2021). The elementary school
districts selected for the study average a population of 4th- and 5th-grade students that exceed
600 students and average approximately 30 total 4th- and 5th-grade teachers. The population of
Virginia is almost 51% female, and teachers reflect a demographic that is 80% white, 13% black,
2% Asian, and all other groups less than 2% (United States Census Bureau, 2021; Virginia
Department of Education, 2021). Virginia considers their shortage of PreK-6 teachers shortage as
its number two most critical teaching issue. This study's elementary school teacher population
consisted of 218 (92%) females and 19 (8%) males.
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Participants
The study participants were drawn from a convenience sample of teachers at small rural
elementary schools in Kentucky and Virginia during the Spring semester of the 2021-2022
school year. To obtain the convenience sample, the superintendents of rural Kentucky and
Virginia school districts were contacted to request permission to conduct the research and for the
researcher's direct liaison with elementary school principles. Once liaison permission was
obtained, the researcher contacted each elementary school principal to discuss the research study,
request 4th- and 5th-grade teacher participation, and answer any additional questions. After the
principals allowed teacher participation, the researcher sent the school principals an email with
an attached study introduction letter, no-return consent form, and survey participation directions
for distribution to all 4th- and 5th-grade schoolteachers. While the introduction letter introduced
the study to the sample, the letter contained study benefits information to encourage
participation.
The study included different rural Kentucky and Virginia school districts to obtain
enough participants to exceed the 216 total 4th- and 5th-grade teachers required. The sample size
of 216 participants is an adequate sample size, according to Gall et al. (2007). The sample size
also exceeded the required minimum for a medium effect size with a statistical power of 0.7 at
the 0.05 alpha level.
Setting
Each elementary school selected for the study was in a rural setting in Kentucky and
Virginia. The definition of what constitutes a rural school location is well defined (National
Center for Education Statistics, n.d.). A fringe rural area is defined as located five miles or less
from an urbanized area or two and a half miles or less from an urban cluster. A distant rural area
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is defined as located greater than five miles but 25 miles or less from an urbanized area and
greater than two and a half miles but 10 miles or less from an urban cluster. A remote rural area
is defined as greater than 25 miles from an urbanized area and greater than 10 miles from an
urban cluster. Core locations with 50,000 people or more are considered urbanized areas, and
locations adjacent to urban areas with 2,500 to 50,000 people are considered urban clusters. All
elementary schools included in this study fall within the definition of rural locations. The
Kentucky and Virginia locations selected for research participation tend to be low-income areas
with limited access to high-speed internet service.
Data Security
During all phases of data collection, any information that could have possibly identified
participants was safeguarded. Collected data will be stored in a secure location; only the
researcher can access files and research-associated information. Data will also be stored on a
password-protected external flash drive that is only accessible by the researcher. The external
flash drive will be stored in a locked security box when not in use. The data will be retained for a
period of five years after the completion of this research study.
Instrumentation
The research study used one instrument identified as the Teacher Attitudes Toward
Classroom Computing Scale (Gibson et al., 2014). The instrument was used to measure the
dependent variable of teacher perceptions of student motivation to use classroom integrated
technology based on the independent variables of gender, teacher weekly hours of computer use,
and teacher years of teaching experience.
The Teacher Attitudes Toward Classroom Computing Scale was developed by Gibson et
al. (2014) and was used to measure 4th- and 5th-grade rural elementary schoolteacher’s student
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learning motivation based on the variables of teacher gender, teacher weekly hours of computer
use, and teacher years of teaching experience. The purpose of this instrument was to measure the
influence of teachers’ technology involvement on students’ opinions on using computers. The
pre-test significance presented a Cronbach’s alpha of 0.74 and a post-test significance
Cronbach’s alpha of 0.78. Gibson has been cited in 70 studies, including 41 quantitative studies
that address teacher attitudes. In a later study, the instrument was evaluated and reported a
Cronbach’s alpha of 0.77 (Coleman et al., 2016). Both the Gibson et al. (2014) study and
Coleman et al. (2016) study provided evidence of high reliability based on the results of the
Cronbach alpha internal consistently levels of 0.78 (Gibson et al., 2014) and 0.77 (Coleman et
al., 2016). Instrument validity was established by validating relationships between variables in
that a significant and positive relationship was discovered between the intensity of intervention
and changes in students’ attitudes (Gibson et al., 2014; Warner, 2013).
The Teacher Attitudes Toward Classroom Computing Scale has been used to collect
technology-related perceptions of motivation data; however, the scale is a relatively new
instrument (Coleman et al., 2016; Gibson et al., 2014; Makki, 2018). The instrument contains
eight questions teachers answered regarding their perceptions of students’ motivation to use
technology. The instrument uses a 5-point Likert scale with a range that includes 1 = strongly
disagree, 2 = agree, 3 = neutral, 4 = agree, 5 = strongly agree. Eight is the lowest score that a
participant can obtain, and 40 is the highest score. The lowest score of eight means that the
teacher’s perceptions indicated no influence of computer use on student attitudes, and a score of
40 indicated that the teacher’s perceptions reflected computer use positively and strongly
influenced student motivation. However, two questions require reverse scoring before statistical
analysis can be accomplished. The approximate time to complete the survey is 5 minutes.
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Permission was granted to use the Teacher Attitudes Toward Classroom Computing Scale for
non-commercial or educational purposes, and distribution is permitted to participants (Gibson et
al., 2014). However, a source citation is required when using the instrument in research.
The instrument for the current study used questions from the Teacher Attitudes Toward
Classroom Computing Scale as the dependent variable. Also included in the instrument was a
researcher-generated demographic question of teacher’s gender (female, male) that functioned as
the first independent variable. The second independent variable of teacher weekly hours of
computer use was added to the instrument as a teacher self-reported item. Teacher experience
was added to the instrument as the third independent variable, with data also collected as a selfreported item. The approximate time to complete the current study’s survey instrument will be 5
minutes. The researcher will solely score all collected participant surveys. A visual inspection of
all data sets will be completed to discover missing data points and inaccuracies. The researcher
will personally enter all collected data into an excel spreadsheet, and the spreadsheet data will be
entered into the Statistical Package for the Social Sciences (SPSS) for analysis. Before entering
data into the SPSS, the researcher will verify that all excel spreadsheet data correctly
corresponds to participant completed surveys.
Procedures
Before initiating any research activity, preliminary approval was obtained from the
superintendent of each school district (see Appendix A). Next, the Liberty University
Institutional Review Board (IRB) approved the research study (see Appendix B). After written
IRB approval was received, the superintendent for each elementary school was contacted, and
permission was requested to liaison directly with elementary school principals. Once research
approval was received from each school district superintendent, email contact was made to
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establish communication with each elementary school principal.
The survey instrument Teacher Attitudes Toward Classroom Computing Scale was used
to create the research survey instrument (see Appendix C). Once created, the research survey
instrument was placed on Google Forms. The survey instrument was placed online in Google
Forms to provide flexible access so teachers can take the survey anywhere at any time. Google
Forms has successfully collected participants’ questionnaire data in recent quantitative research
studies (Gunasinghe, 2019; Shchedrina et al., 2020; Sulisworo et al., 2020). Then the researcher
contacted each elementary school principal to inform them of the research study, and an
introduction letter (see Appendix D) was e-mailed to the principals for forwarding to each 4thand 5th -grade teacher within their elementary school. A consent form (see Appendix E) was
placed on the first page of the anonymous online survey (see Appendix E). The objective was to
exceed 216 participants, an adequate sample size for the study design (Gall et al., 2007; Warner,
2013). The survey took five minutes to complete and remained open for four weeks. The time
allotted to complete the survey was four weeks from the date of the introduction letter, and
survey directions were delivered to each elementary school principal. A follow-up email
reminder was sent to the principal one week after the survey began, and another reminder was
sent one week before the survey ended.
The survey instrument was placed on Google Forms to enable the administration of the
instrument to participants at multiple elementary schools across three different school districts
and to permit ease of access by participants. To improve participation flexibility, each participant
received the survey access link in provided instructions, and each participant could access the
survey when and where they chose. The survey took approximately 5 minutes regardless of the
accessed location. Collected data is stored in a locked security box on a password-protected
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external flash. The researcher will maintain possession of the security box.
Data Analysis
Upon the conclusion of the allotted four-week timeframe to complete the questionnaire,
data were downloaded from Google Forms, scored by the researcher, and entered into the
Statistical Package for the Social Sciences (SPSS). Descriptive statistics of the mean, median,
range, and standard deviation were computed to organize and summarize numerical data (Gall et
al., 2007; Warner, 2013). The research questions regarding perceptions of student learning
motivation based on gender, teacher years of teaching experience, and teacher weekly hours of
computer use were analyzed using a one-way ANOVA to determine the differences between the
dependent and independent variables. The one-way ANOVA is an appropriate methodology
when two or more data sets are compared to one dependent variable. While the t-test can be used
for two groups, an ANOVA was for the gender independent variable to increase control of the
Type I error rate, as the ANOVA is more powerful if assumptions are met and for study
consistency.
The researcher visually screened all participant surveys, removing incomplete surveys
from the dataset. A Box and Whisker plot was designed to determine extreme outliners for all
groups (Gall et al., 2007; Warner, 2013). The removal of extreme outliners had improved the
statistical analysis in educational research studies (Kočišová & Palečková, 2017; Li et al, 2017;
Yusoff et al., 2017). Next, descriptive statistics were run (Gall et al., 2007). The ensuing step
was to test the statistical significance, predicated by assumption tests. The Assumption of
Normality tests the distribution curve shape, and if the sample is greater than 50 (N=216), the
Kolmogorov-Smirnov test is used (Warner, 2013). If p < 0.05, the assumption is rejected because
the assumption is not met. The Assumption of Homogeneity of Variance was then used to
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examine the level of variable consistency across a sample, with Levene’s Test of Equality Error
Variances used, and if p < 0.05, then the assumption is rejected.
If the assumptions are met, the ANOVA is run to examine the significance of the
differences between group means (Warner, 2013). The alpha level used for the analysis is α =
0.05. If p < 0.05, the null is rejected because there is a significant difference. This step
determines the F ratio, p-value, and the partial eta square (np2) to determine if the results are
significant (Gall et al., 2007; Warner, 2013). The use of partial eta squared to determine effect
size in educational research studies that included teachers and students has met with success
(Kennedy et al., 2019; Landmark & Zhang, 2019; Shadiev et al., 2018). If the null is rejected, a
post hoc test, such as the Tukey Test, must be completed to examine all possible pairs and
discover the means with a significant difference (Warner, 2013). The Tukey test has previously
verified the null rejection, and significant differences in group means were discovered in
multiple studies that completed a statistical analysis of variables associated with teachers
(Alghamdi, 2017; Dalbudak, 2021; Sarigöz & Bolat, 2018). Since multiple tests are being
conducted, a Bonferroni correction was required to protect against type I error (Warner, 2013).
An alpha level of α = 0.05 was used to calculate the Bonferroni correction. After calculating the
Bonferroni correction, the alpha level was αnew = .01667.
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CHAPTER FOUR: FINDINGS
Overview
The purpose of this casual-comparative study was to investigate the relationships among
teacher perceptions of student learning motivation based on teacher gender, teacher weekly hours
of computer use, and teacher years of teaching experience. This chapter presents the research
study's results and includes the research questions and hypotheses followed by descriptive data
and results. The first section contains research questions followed by the null hypothesis. Next,
the descriptive data are provided for the variables of interest. Finally, the research study’s results
are discussed in order of each null hypothesis
Research Question(s)
RQ1: Is there a significant difference in 4th- and 5th-grade rural schoolteachers’
perceptions of the influence classroom integrated technology has on student learning motivation,
as measured by the Teacher Attitudes Toward Classroom Computing Scale, based on teacher
gender?
RQ2: Is there a significant difference in 4th- and 5th-grade rural schoolteachers’
perceptions of the influence classroom integrated technology has on student learning motivation,
as measured by the Teacher Attitudes Toward Classroom Computing Scale, based on teacher
weekly hours of computer use?
RQ3: Is there a significant difference in 4th- and 5th-grade rural schoolteachers’
perceptions of the influence classroom integrated technology has on student learning motivation,
as measured by the Teacher Attitudes Toward Classroom Computing Scale, based on teacher
years of teaching experience?

82
Null Hypothesis(es)
H01: There is no statistically significant difference in 4th- and 5th-grade rural
schoolteachers’ perceptions of the influence classroom integrated technology has on student
learning motivation based on teacher gender.
H02: There is no statistically significant difference in 4th- and 5th-grade rural
schoolteachers’ perceptions of the influence classroom integrated technology has on student
learning motivation based on teacher weekly hours of computer use.
H03: There is no statistically significant difference in 4th- and 5th-grade rural
schoolteachers’ perceptions of the influence classroom integrated technology has on student
learning motivation based on teacher years of teaching experience.
Descriptive Statistics
The final data pull was completed on June 9, 2020. There were 238 teachers who
responded to the request to complete the anonymous online survey. The researcher reviewed the
collected data and discovered that one of the participants did not answer the demographic
question about gender. Of the 237 respondents who answered the survey instrument gender
question, the sample consisted of 218 (91.89%) identifying as female and 19 (8.02%) identifying
as male (See Table 1). For the demographics question asking the years of teaching experience,
two of the 238 participants did not answer the question. Of the 236 participants who answered
the question, 53 (22.46%) stated 1 – 5 years of teaching experience, 45 (19.07%) stated 6 – 10
years, 43 (18.22%) stated 11 – 15, and 95 (40.25%) stated over 15 years of teaching experience
(See Table 2). Regarding the third question about hours of weekly computer use, one participant
did not answer the question. The 237 participants that did answer the question consisted of 1
(.42%) indicating less than 3 hours of weekly computer use week, 21 (8.86%) indicated 3 to 5
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hours per week, 50 (21.10%) indicated 6 to 10 hours per week, 98 (41.35%) indicated 11 to 20,
and 67 (28.27%) indicated more than 21 hours of computer use per week (See Table 3).
Table 1
Frequency of Gender

Female
Male
Total

N
218
19
237

%
91.98%
8.02%
100%

Table 2
Frequency of Teacher Years of Teaching Experience

1 – 5 years
6 – 10 years
11 – 15 years
Over 15
Total

N
53
45
43
95
236

%
22.46%
19.07%
18.22%
40.25%
100%

Table 3
Frequency of Teacher Weekly Hours of Computer Use
N
Less than 3 hours
3 to 5 hours
6 to 10 hours
11 to 20 hours
More than 21 hours
Total

1
20
49
98
65
237

%
.42%
8.86%
21.10%
41.35%
28.27%
100%

The researcher reviewed the collected data and discovered that five participants
acknowledged consent but did not answer all the Teacher Attitudes Towards Classroom
Computing Scale instrument questions. The researcher also discovered that the two participants
who did not answer all the demographic questions were among the five participants who did not
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answer all the Teacher Attitudes Towards Classroom Computing Scale instrument questions.
Therefore, the researcher removed from the sample the five participants who did not answer all
the Teacher Attitudes Towards Classroom Computing Scale instrument questions. The remaining
participants totaled 233, representing 107.87% of the targeted 216 participant sample.
The scores from the Teacher Attitudes Towards Classroom Computing Scale instrument
questionnaire were used to calculate the outcome variables of interest. The overall means and
standard deviations based on gender for females m = 3.39, SD = .76 and for males m = 3.28, SD
= .74 (see Table 4). The overall means and standard deviations based on teacher weekly hours of
computer use were for less than 3 hours m = 3.75, SD = N/A; 3 to 5 hours m = 3.08, SD = .65; 6
to 10 hours m = 3.43, SD = .81; 11 to 20 hours m = 3.41, SD = .69; more than 21 hours m = 3.39,
SD = .83 (see Table 5). The overall means and standard deviations based on teacher years of
teaching experience were for 1 – 5 years m = 3.30, SD = .71, for 6 – 10 years m = 3.43, SD = .72,
for 11 – 15 years m = 3.40, SD = .61, and for over 15 years m = 3.4, SD = .85 (see Table 6).
Table 4
Descriptive Statistics for Teacher Gender
Gender
Female

Male

Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)

N
215
215
18
18

Minimum Maximum Mean
1.25
5.00
3.3924

2.00

4.88

3.2778

SD
.75716

.73834
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Table 5
Descriptive Statistics for Teacher Hours of Weekly Computer Use
Hours
Less than 3
hours
3 to 5 hours

6 to 10 hours

11 to 20 hours

More than 21
hours

N
1
1

Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)

Minimum Maximum
3.75
3.75

Mean
3.7500

SD
.

20
20

1.75

4.25

3.0813

.65302

49
49

2.00

4.88

3.4337

.80893

98
98

1.50

5.00

3.4133

.69293

65
65

1.25

5.00

3.3885

.82831

Table 6
Descriptive Statistics for Teacher Years of Teaching Experience
Years of Teaching
Experience
1 - 5 years Attitudes
Valid N
(listwise)
6 - 10 years Attitudes
Valid N
(listwise)
11 - 15
Attitudes
years
Valid N
(listwise)
Over 15
Attitudes
years
Valid N
(listwise)

N
52
52

Minimum Maximum
1.50
4.75

Mean
3.2957

SD
.71187

44
44

1.38

4.88

3.4290

.72356

43
43

2.25

4.75

3.3983

.60948

94
94

1.25

5.00

3.4043

.85301
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Results
Null Hypothesis One
Null Hypothesis One states, “There is no statistically significant difference in 4th- and
5th-grade rural schoolteachers’ perceptions of the influence classroom integrated technology has
on student learning motivation based on teacher gender.”
Data Screening
Data for the dependent variable of teacher attitudes towards classroom computing based
on teacher gender was screened for missing data, inconsistencies, and outliners. Observation 116
was identified as an outlier, although not an extreme outliner (see Figure 1). Descriptive statistics
were run with observation 116 included (see Table 7). Descriptive statistics were also run
without observation 116 included (see Table 8). The exclusion of observation 116 noted no
significant changes; therefore, the researcher decided to keep the outlier.
Figure 1
Teacher Gender Boxplot
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Table 7
Descriptive Statistics for Teacher Gender
Gender
Female Attitudes
Valid N
(listwise)
Male
Attitudes
Valid N
(listwise)

N
215
215
18
18

Minimum Maximum
1.25
5.00

2.00

4.88

Mean
3.3924

SD
.75716

3.2778

.73834

Table 8
Descriptive Statistics for Teacher Gender
Gender
Female Attitudes
Valid N
(listwise)
Male
Attitudes
Valid N
(listwise)

N
214
214
18
18

Minimum Maximum
1.25
5.00

2.00

4.88

Mean
3.3943

SD
.75846

3.2778

.73834

Assumptions
The Kolmogorov-Smirnov test was used to determine normality (Warner, 2013). Using
the Kolmogorov-Smirnov test of normality tests where the null hypothesis indicates that the data
is normally distributed, and the alternate suggests that, at minimum, one point does not originate
from a specific distribution. The researcher rejected the null hypothesis of the normality test
because the assumption of normality was not met, which indicated that the data was abnormal,
with female teachers p <.001 (see Table 9). Laerd Statistics (n.d.) stated that the ANOVA could
tolerate violations of normality with a small effect on the Type 1 error rate. However, Laerd
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Statistics stated that when group sizes are small, there exists the opportunity for platykurtosis to
influence the Type 1 error rate. Table 9 illustrates the sample population.

Table 9
Tests of Normality for Teacher Gender
Kolmogorov-Smirnova
Gender Statistic
df
Sig.
Attitudes Female
.086
215
<.001
Male
.097
18
.200*
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Levene’s test of equality of error variance was used to assess the assumption of
homogeneity of variance. A constant variance illustrates a null hypothesis, whereas a nonconstant variance is the alternative (Warner, 2013). The researcher failed to reject the null
hypothesis; therefore, the assumption is met. F (1, 231) =.050, p = .824 (see Table 10).
Table 10
Levene's Test of Equality of Error Variancesa,b for Teacher Gender

Attitudes

Levene
Statistic
.050
.062
.062

df1
1
1
1

df2
231
231
230.994

Sig.
.824
.804
.804

Based on Mean
Based on Median
Based on Median and with
adjusted df
Based on trimmed mean
.058
1
231
.810
Tests the null hypothesis that the error variance of the dependent variable is equal across
groups.
a. Dependent variable: Attitudes
b. Design: Intercept + Gender
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One-Way ANOVA
The one-way ANOVA test was conducted to examine the null hypothesis. The one-way
ANOVA tested the mean differences between the dependent variable of teacher attitudes toward
classroom computing and the independent variable of teacher gender. The researcher failed to
reject the null as there is no significant difference between the groups. F (1, 231) = .382, p =
.537. Partial eta squared equaled 𝜂2 = .002. (see Table 11). The significance level was established
at alpha = 0.05. No further analysis was completed because no significant difference between
groups was discovered.
Table 11
Tests of Between-Subjects Effects for Teacher Gender
Dependent Variable: Attitudes
Type III Sum
Mean
Source
of Squares
df
Square
a
Corrected
.218
1
.218
Model
Intercept
738.984
1
738.984
Gender
.218
1
.218
Error
131.952
231
.571
Total
2799.703
233
Corrected
132.170
232
Total
a. R Squared = .002 (Adjusted R Squared = -.003)

F
.382

Sig.
.537

Partial Eta
Squared
.002

1293.694
.382

<.001
.537

.848
.002

Null Hypothesis Two
Null Hypothesis Two states, “There is no statistically significant difference in 4th- and
5th-grade rural schoolteachers’ perceptions of the influence classroom integrated technology has
on student learning motivation based on teacher weekly hours of computer use.”
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Data Screening
Data for the dependent variable of teacher attitudes towards classroom computing based
on teacher weekly hours of computer use were screened for missing data, inconsistencies, and
outliners. Observations 17, 87, and 90 were identified as outliers, although not extreme outliers
(see Figure 2). Descriptive statistics were run with observations 17, 87, and 90 included (see
Table 12). Descriptive statistics were also run without observations 17, 87, and 90 included (see
Table 13). The exclusion of observations 17, 87, and 90 noted no significant changes; therefore,
the researcher decided to keep the outliers.
Figure 2
Teacher Weekly Hours of Computer Use Boxplot
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Table 12
Descriptive Statistics for Teacher Weekly Hours of Computer Use
Hours
Less than hours Attitudes
Valid N
(listwise)
3 to 5 hours
Attitudes
Valid N
(listwise)
6 to 10 hours
Attitudes
Valid N
(listwise)
11 to 20 hours Attitudes
Valid N
(listwise)
More than 21
Attitudes
hours
Valid N
(listwise)

N
1
1

Minimum Maximum
3.75
3.75

Mean
3.7500

SD
.

20
20

1.75

4.25

3.0813

.65302

49
49

2.00

4.88

3.4337

.80893

98
98

1.50

5.00

3.4133

.69293

65
65

1.25

5.00

3.3885

.82831
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Table 13
Descriptive Statistics for Teacher Weekly Hours of Computer Use
Hours
Less than 3 hours

Attitudes
Valid N
(listwise)
3 to 5 hours
Attitudes
Valid N
(listwise)
6 to 10 hours
Attitudes
Valid N
(listwise)
11 to 20 hours
Attitudes
Valid N
(listwise)
More than 21 hours Attitudes
Valid N
(listwise)

N
1
1

Minimum Maximum
3.75
3.75

Mean
3.7500

SD
.

19
19

2.25

4.25

3.1513

.58864

49
49

2.00

4.88

3.4337

.80893

96
96

1.88

5.00

3.4518

.64542

65
65

1.25

5.00

3.3885

.82831

Assumptions
The Kolmogorov-Smirnov test was used to determine normality (Warner, 2013). Using
the Kolmogorov-Smirnov test of normality tests where the null hypothesis indicates that the data
is normally distributed, and the alternate suggests that, at minimum, one point does not originate
from a specific distribution. The researcher rejected the null hypothesis of the test of normality
because the assumption of normality was not met, which indicated that the data was abnormal,
11 – 20 hours p <.001 (see Table 14). Laerd Statistics (n.d.) stated that the ANOVA is a robust
test that can tolerate violations of normality with a small effect on the Type 1 error rate.
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Table 14
Tests of Normalitya for Teacher Weekly Hours of Computer Use
Kolmogorov-Smirnovb
Hours
Statistic
df
Sig.
Attitudes 3 to 5 hours
.126
20
.200*
6 to 10 hours
.100
49
.200*
11 to 20 hours
.140
98
<.001
More than 21 hours
.094
65
.200*
*. This is a lower bound of the true significance.
a. Attitudes is constant when Hours = Less than hours. It has been omitted.
b. Lilliefors Significance Correction
Levene’s test of equality of error variance was used to assess the assumption of
homogeneity of variance. A constant variance illustrates a null hypothesis, whereas a nonconstant variance is the alternative (Warner, 2013). The researcher failed to reject the null
hypothesis; therefore, the assumption is met. F (3, 228) = .829, p = .479 (see Table 15).
Table 15
Levene's Test of Equality of Error Variancesa,b for Teacher Weekly Hours of Computer Use
Levene
Statistic
.829
.904
.904

df1
3
3
3

df2
228
228
224.463

Sig.
.479
.440
.440

Attitudes Based on Mean
Based on Median
Based on Median and
with adjusted df
Based on trimmed
.882
3
228
.451
mean
Tests the null hypothesis that the error variance of the dependent variable is equal across
groups.
a. Dependent variable: Attitudes
b. Design: Intercept + Hours
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One-Way ANOVA
The one-way ANOVA test was conducted to examine the null hypothesis. The
one-way ANOVA tested the mean differences between the dependent variable of teacher
attitudes toward classroom computing and the independent variable, teacher weekly hours of
computer use. The researcher failed to reject the null as there is no significant difference between
the groups. F (4, 228) = .953, p = .434. Partial eta squared equaled 𝜂2 = .016. (see Table 16). The
significance level was established at alpha = 0.05. No further analysis was completed because no
significant difference between groups was discovered.
Table 16
Tests of Between-Subjects Effects for Teacher Weekly Hours of Computer Use
Dependent Variable: Attitudes
Type III Sum
Mean
Source
of Squares
df
Square
a
Corrected
2.173
4
.543
Model
Intercept
265.759
1
265.759
Hours
2.173
4
.543
Error
129.997
228
.570
Total
2799.703
233
Corrected
132.170
232
Total
a. R Squared = .016 (Adjusted R Squared = -.001)

F
.953

Sig.
.434

Partial Eta
Squared
.016

466.110
.953

<.001
.434

.672
.016

Null Hypothesis Three
Null Hypothesis three states, “There is no statistically significant difference in 4th- and
5th-grade rural schoolteachers’ perceptions of the influence classroom integrated technology has
on student learning motivation based on teacher years of teaching experience.”
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Data Screening
Data for the dependent variable of teacher attitudes towards classroom computing based
on teacher years of teaching experience were screened for missing data, inconsistencies, and
outliners. Observations 86 was identified as an outliner, although not an extreme outliner (see
Figure 3). Descriptive statistics were run with observation 86 included (see Table 17).
Descriptive statistics were also run without observation 86 included (see Table 18). The
exclusion of observation 86 noted no significant changes; therefore, the researcher decided to
keep the outlier.
Figure 3
Teacher Years of Teaching Experience Boxplot
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Table 17
Descriptive Statistics for Teacher Years of Teaching Experience
Years
1 - 5 years

6 - 10 years

11 - 15 years

Over 15 years

Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)

N
52
52

Minimum Maximum
1.50
4.75

Mean
3.2957

SD
.71187

44
44

1.38

4.88

3.4290

.72356

43
43

2.25

4.75

3.3983

.60948

94
94

1.25

5.00

3.4043

.85301

Table 18
Descriptive Statistics for Teacher Years of Teaching Experience
Years
1 - 5 years

6 - 10 years

11 - 15 years

Over 15 years

Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)
Attitudes
Valid N
(listwise)

N
52
52

Minimum
1.50

Maximum
4.75

Mean
3.2957

SD
.71187

43
43

2.00

4.88

3.4767

.65820

43
43

2.25

4.75

3.3983

.60948

94
94

1.25

5.00

3.4043

.85301
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Assumptions
The Kolmogorov-Smirnov test was used to determine normality (Warner, 2013). Using
the Kolmogorov-Smirnov test of normality tests where the null hypothesis indicates that the data
is normally distributed, and the alternate suggests that, at minimum, one point does not originate
from a specific distribution. The researcher did not reject the assumption because the assumption
of normality was met (see Table 19).
Table 19
Tests of Normality for Teacher Years of Teaching Experience
Kolmogorov-Smirnova
Years
Statistic
df
Sig.
Attitudes 1 - 5 years
.101
52
.200*
6 - 10 years
.107
44
.200*
11 - 15 years
.092
43
.200*
Over 15 years
.082
94
.135
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Levene’s test of equality of error variance was used to assess the assumption of
homogeneity of variance. A constant variance illustrates a null hypothesis, whereas a nonconstant variance is the alternative (Warner, 2013). The researcher failed to reject the null
hypothesis; therefore, the assumption is met. F (3, 229) = 1.834, p = .142 (see Table 20).
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Table 20
Levene's Test of Equality of Error Variancesa,b for Teacher Years of Teaching Experience
Levene
Statistic
1.834
1.831
1.831

df1
3
3
3

df2
229
229
213.907

Sig.
.142
.142
.142

Attitudes Based on Mean
Based on Median
Based on Median and
with adjusted df
Based on trimmed
1.830
3
229
.142
mean
Tests the null hypothesis that the error variance of the dependent variable is equal across
groups.
a. Dependent variable: Attitudes
b. Design: Intercept + Years
One-Way ANOVA
The one-way ANOVA test was conducted to examine the null hypothesis. The one-way
ANOVA tested the mean differences between the dependent variable of teacher attitudes toward
classroom computing and the independent variable, teacher years of teaching experience. The
researcher failed to reject the null as there is no significant difference between the groups. F (3,
229) = .314, p = .815. Partial eta squared equaled 𝜂2 = .004. (see Table 21). The significance
level was established at alpha = 0.05. No further analysis was completed because no significant
difference between groups was discovered.
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Table 21

Tests of Between-Subjects Effects for Teacher Years of Teaching Experience
Dependent Variable: Attitudes
Type III Sum
Mean
Source
of Squares
df
Square
F
Corrected
.542a
3
.181
.314
Model
Intercept
2412.378
1
2412.378 4196.927
Years
.542
3
.181
.314
Error
131.628
229
.575
Total
2799.703
233
Corrected
132.170
232
Total
a. R Squared = .004 (Adjusted R Squared = -.009)

Sig.
.815

Partial Eta
Squared
.004

<.001
.815

.948
.004
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CHAPTER FIVE: CONCLUSIONS
Summary
Chapter five opens with a review of the research study and the resulting statistical
analysis. The researcher evaluated the study results using the social cognitive theory and
technology acceptance model, described the findings compared to previous research, and
described how this study adds to the existing body of knowledge. Following the presentation of
results and implications, chapter five presents study limitations and provides future research
recommendations
Discussion
The purpose of this causal-comparative study was to determine if there is a significant
difference in how teachers perceive the influence of technology integration on student learning
motivation based on teacher gender, teacher weekly hours of computer use, and teacher years of
teaching experience. Teachers’ attitudes and opinions of technology are important elements in
learning technology can be successfully integrated into the classroom (Beardsley et al., 2021;
Jääskelä et al., 2017). Data collection occurred using a survey instrument that included the
Teacher Attitudes Toward Classroom Computing Scale, eight questions on a Likert Scale, and
three additional demographic questions. The three demographic questions of gender, teacher
years of teaching experience, and teacher weekly hours of computer use were self-reported, and
overall teacher attitudes toward classroom computing were determined after participants
completed the Teacher Attitudes Toward Classroom Computing Scale. An online survey
platform anonymously collected data. Once the collection was completed, the data was
transferred to the Statistical Package for the Social Sciences (SPSS) software and analyzed using
a one-way analysis of variance (ANOVA) that examines the differences among the means.
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Null Hypothesis One
Null Hypothesis One states, “There is no statistically significant difference in 4th- and
5th-grade rural schoolteachers’ perceptions of the influence classroom integrated technology has
on student learning motivation based on teacher gender.” The current study's findings failed to
reject the null as there was no significant difference between the groups. In comparing associated
literature, the researcher discovered that the results were not consistent with some of the research
literature but, in other cases, aligned with findings. However, it must be noted that the sample of
male teachers for this study compared to female teachers was small. Recent literature has
illustrated that gender plays a significant role in teacher perceptions regarding education and
instruction methods (Ecevit & Ozdemir, 2020; Keating et al., 2021; Timothy et al., 2019). Also,
gender has played a successful role in technology-related research that investigated teacher
perceptions with gender as an independent variable (Ayyildiz et al., 2021; Ecevit & Ozdemir,
2020; Keating et al., 2021; Ofem et al., 2021; Sudha, 2018; Timothy et al., 2019). Research that
used the Technology Acceptance Model as a structural framework has also discovered that
gender as a variable has produced significant variation in the acceptance of technology (Baturay
et al., 2017; Gokcearslan, 2017; Tarhini et al., 2016; Yuen, 2002).
Gender is an important variable to research and understanding because it identifies how
people organize their lives and their world (Ofem et al., 2021). The use of gender as a research
variable to explore learning and teaching methods has discovered that the difference between
female and male teachers is different but not statistically significant, while also discovering that
gender played a significant role in the perceptions of female and male teachers when exploring
specific types of learning and teaching (Ecevit & Ozdemir, 2020). On the other hand, while
computer use research that used gender as a variable has produced significant differences
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between males and females, recent studies may discover a decreased significance between
genders that may be attributed to more robust government advocacy to equalize computer use
between genders (Timothy et al., 2019). Gender as a research variable has produced a significant
difference when exploring student perceptions of technology integration, which contrasted with
the perceptions of teachers (Ayyildiz et al., 2021; Ecevit & Ozdemir, 2020).
When considering the acceptance of technology, research has revealed that males have a
significant more acceptance of technology compared to females, which is attributed to greater
use of computers by males and provides the avenue by which males have a more favorable
opinion of computer integration in training and education (Baturay at el., 2017; Gokcearslan,
2017; Kumara & Kumar, 2020). Recent efforts to explore gender differences in the perception of
technology integration and the use of technology have included taking the approach of
recommending that technology be adapted to the attributes of the individual, to include gender
differences, further illustrating the influence of gender in technology integration (Zhang et al.,
2021). However, other efforts to investigate gender perception differences have produced results
that offer male and female perceptions as misconceptions about technology and computer
science that discount the effect of gender stereotypes and recommend education (Ari et al.,
2022).
While the sample of male teachers for the current study compared to female teachers was
small, the results compared to studies in multiple disciplines. Nevertheless, the results across
these same disciples sometimes contrast with the results of the current study. Such differences in
the results of gender research are also reflected in the recommendations of researchers who
propose solutions that range from the disparity between male and female perceptions and the use
and acceptance of computers to the use of education to resolve gender differences.
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Null Hypothesis Two
Null Hypothesis Two states, “There is no statistically significant difference in 4th- and
5th-grade rural schoolteachers’ perceptions of the influence classroom integrated technology has
on student learning motivation based on teacher weekly hours of computer use.” The findings of
the current study failed to reject the null as there was no significant difference between the
groups. In comparing associated literature, the researcher discovered that the results were
inconsistent with most research literature. Research has discovered that attitudes toward
technology are related to the number of hours that teachers spend using a computer, with an
increased number of computer-use hours being directly proportional to an increase in positive
attitude regarding computers (Birkollu et al., 2017; Cantú-Ballesteros et al., 2017; Peng & Wong,
2018). The use of teacher weekly hours of computer use has been used successfully as a variable
in several research studies that investigated classroom integrated technology (Birkollu et al.,
2017; Baturay et al., 2017; Cantú-Ballesteros et al., 2017; D’Mello et al., 2011; Karlsson, 2020;
Kumara & Kumar, 2020; Yi-Wen & Ying-Shao; 2007). Studies have also illustrated that the
teacher’s use of classroom-integrated technology impacts student learning (Ali et al., 2020;
Kaarakainen & Saikkonen, 2021; Peng & Wong, 2018).
The weekly hours teachers assign to the use of computers and tablets directly affect
their digital skill competency and influence their information and communications technology
(ICT) skills and elements of their collaboration efforts (Cantú-Ballesteros et al., 2017). The hours
of weekly computer use also demonstrates a proportional effect on the acceptance of technology
and reflects an intentional effort to use technology (Baturay et al., 2017). Weekly hours of
computer use is also affected by the perceived usefulness of computers and perceived ease of
use, both of which have a corresponding relationship with weekly hours of computer use and the
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intent to use computers (Hung & Hsu, 2007; Yuen & Will, 2002). Although research has
discovered a direct, positive relationship between weekly hours of computer use and perceived
usefulness and intent to use computers, research still produces results that illustrate significant
differences in teachers’ students’ attitudes toward technology implementation (Aesaert & van
Braak, 2014; Birkollu et al., 2017).
Research has also explored teachers’ hours of classroom computer use in total hours of
information and communication technologies use throughout the day, which has generated a
determination of frequent or less-frequent technology users and produced study results that
display the variation, different factors, and clusters of factors in classroom technology use
(Howard et al., 2016). Researchers continue to build on the frequency of technology use to
explore these factors and further expand research on perceived ease of technology use, selfefficacy, subjective patterns, flexibility, accessibility, and attitude (Tuyet et al., 2021). Such
research includes the willingness or motivation of the teacher to use technology and its
effectiveness (Tuyet et al., 2021; Vermote et al., 2020). The teacher behaviors of controlled
motivation or autonomous motivation also play a part in implementing teaching patterns that
establish performance or ego-oriented teaching style that can influence curriculum and
instruction decision-making, such as technology use (Shadiev et al., 2018; Vermote et al., 2020).
Mobile technology has added a new dimension to the hours spent using technology and the
influences of variation as schoolwork outside and inside the classroom occur within the brickand-mortar school setting or anywhere at any time and theories of educational knowledge
delivery broaden, all of which influence perceptions and corresponding action (Polakova &
Klimova, 2019; Kim et al., 2019).
As the classroom environment and technology continues to evolve, the concept of hours
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of computer use and the barriers placed on the perception of computer use will continue to
evolve. This evolution will continue to convolute how hours teachers dedicate to computer use
are defined and how these hours influence their perceptions and attitudes toward computer use.
Teachers and students will be either positively or negatively affected by the continuous challenge
of classroom technology evolution, the challenges placed on teachers and students to learn, and
how their computer-associated time is used.
Null Hypothesis Three
Null Hypothesis three states, “There is no statistically significant difference in 4th- and
5th-grade rural schoolteachers’ perceptions of the influence classroom integrated technology has
on student learning motivation based on teacher years of teaching experience.” The findings of
the current study failed to reject the null as there was no significant difference between the
groups. In comparing associated literature, the researcher discovered that the results were
inconsistent with most research literature. Investigation into teachers’ attitudes about classroom
integrated technology illustrated that teachers’ attitudes declined after the first year of teaching
because of influences such as restrictions on technology use, technology difficulties, and other
internal and external distractions that negatively affected technology use (Sahin et al., 2016).
Research has discovered that an increased number of years of teaching experience encourages
the use of conventional learning methods and decreases the tendency to implement classroomintegrated technology (Bingimlas, 2018; Ecevit & Ozdemir, 2020; Thibaut et al., 2019).
Acceptance of technology, skill level, and technology effectiveness affect the teachers’
attitude, how they manage the learning environment, and the extent to which technology is
implemented (Kim & Kim, 2017; Kopciewicz & Bougsiaa, 2020; Martinez-Maldonado, 2019;
Sahin et al., 2016; Suárez-Guerrero et al., 2016). If the teacher does not believe there is value in
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technology, there is a significant reduction in classroom technology integration (Huizenga et al.,
2017; Luo et al., 2021; Ranellucci et al., 2020). Behavioral intent to use technology is associated
with the teacher’s attitude and the assumed usefulness of technology (Lou et al., 2021;
Ranellucci et al., 2020; Ursavas et al., 2019; Xie et al., 2021). The teacher’s motivation to use
technology and integrate technology into curriculum and instruction can negatively affect
learners regarding the difficulty in using technology if the teacher has a decreased propensity to
use technology (Drossel et al., 2017; Panisoara et al., 2020). Also, if the student is unprepared to
integrate technology into their learning, the result can negatively influence learning motivation
(Kazu & Kurtoglu, 2020; Kearney & Garfield, 2019; Urbina & Polly, 2017). Research that
consisted of teachers’ years of teaching has revealed that older teachers who have been in the
profession for some time can experience a decrease in motivation and exhibit adverse attitudes
toward such topics as problem-centered and design-based learning (Bingimlas, 2018; Ecevit &
Ozdemir, 2020; Thibaut et al., 2019).
Research has shown that the motivation of the teacher to integrate technology into the
classroom can correspond with the teachers’ years of teaching experience. As technology
evolves, the teacher must adapt to the increased demands to successfully integrate curriculum
and instruction into the technology-driven classroom learning environment. As teachers engage
the many internal to school influences and external influences, there is a noted effect on their
attitude, which can be communicated to the student.
Implications
Technology continues to rapidly advance as society requires that students enter the
workforce with the technological knowledge to integrate into the community as productive
citizens. These demands are transmitted onto the teacher who must integrate technology into

107
curriculum and instruction and meet the societal requirements being placed on students to not
only learn a multi-discipline set of skills required upon high school graduation but the teacher is
also expected to graduate a student who can smoothly integrate into a worldwide digital
environment. These challenges require the teacher to, at a minimum, maintain a technology
competency and understanding of student motivation to use technology and require that teachers
understand their attitudes regarding technology and the influence their opinions have on student
learning.
Although the current research study resulted in all three variables experiencing a finding
of no significant difference between the groups, these findings add considerably to the existing
body of knowledge and theory. Studies have noted that gender as a variable suggests a disparity
between the opinions of females and males regarding education and technology. Suggestions
have been proposed that such disparity may be caused by females not experiencing the same
access to technology and technology-related opportunities as males. The results of this study that
discovered no significant difference between male and female perceptions of the influence
classroom integrated technology has on student learning motivation could support a shift in
dynamics. Females and males may have moved closer to experiencing a similar exposure to
technology and similar opportunities to engage technology in learning. Perhaps the recent
COVID-19 situation that forced school shutdowns and distance learning or some other mitigating
factor has helped equalize exposure to technology between females and males, at both the
teacher and student level.
The current study finding of no significant difference between teacher groups in weekly
hours of computer use presents a similar possibility to gender findings. Research studies have
commented on the hours of teacher computer use, the level of teacher technology competence
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and acceptance, and the integration of classroom technology based on teacher opinions about the
conventional method of teaching compared to technology-driven teaching methods. However,
the current study discovered no difference in teachers' perceptions of student motivation to use
technology based on the time the teacher uses technology. The results might indicate/ support
that technology is not the aggravating factor in the decision to integrate technology into the
classroom so much as a philosophical position on the extent of technology use in knowledge
delivery.
The findings of no significant difference between groups based on teacher years of
teaching experience are comparable to the current study variables of gender and teacher hours of
weekly computer use. Previous studies have commented on the influence of years of teaching
experience or age on the degree of teachers’ technology competency or willingness to accept and
use technology. Much has been expressed about the computer and digital knowledge students
and new teachers bring to the classroom. However, the current study results indicate no
significant difference in opinion of classroom integrated technology's influence based on years of
teaching experience. Therefore, there is the possibility that during the last two decades of unique
technology and digital advancement, a minimum foundation of technical knowledge has
developed within society.
The next notable implication of the current study is the inclusion of rural schoolteachers
within the argument supporting teacher perceptions of student motivation to use technology.
Most research of a similar nature has focused on urban school districts and teachers, with limited
research including the rural teacher who is often impacted by a lack of technology or technology
support. Providing a voice for rural schoolteachers, particularly 4th- and 5th-grade elementary
teachers, adds valuable information to the existing body of knowledge and theory. Also, although
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the current study produced results that illustrated no significant difference between the variable
groups, these results provided information that added to the existing body of knowledge and
perhaps supported the argument that migrated associated discussion in a new direction.
Limitations
The first limiting factor for this study is that the survey was given to 4th- and 5th-grade
teachers within the school districts of two different states. The two states could have different
philosophies on integrating technology into curriculum and instruction and different methods and
policies on managing classroom integrated technology. There could also be a difference in vision
and mission between the two states that guide educational decision-making. The states could also
have different teacher education and certification requirements, including technology
requirements. The states could also have variations in education and technology requirements for
their 4th- and 5th-grade students. These differences could affect the teachers’ perceptions of
student motivation to use technology and how they answered the survey questions.
Another limiting factor was that all three independent variables of gender, teacher hours
of weekly computer use, and teacher years of teaching experience depended on teacher selfreporting. Because the survey was an anonymous online questionnaire, the self-reported gender,
hours, and experience information could not be validated, which could have introduced bias. To
offset bias the description of the independent variable within the survey question was written to
try and decrease answer variation. For example, regarding the question about teacher weekly
hours of computer use, the question was worded to narrow the topic to the teacher’s computer
use in the teacher's capacity.
A third limiting factor was that the survey was limited to 4th- and 5th-grade teachers.
However, the survey was an anonymous online questionnaire, and the participant's identity as a
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4th- or 5th-grade teacher could not be validated. To mitigate the situation each school district
superintendent was asked permission for only 4th- or 5th-grade teachers to participate. Then each
elementary school principal was asked to forward the participant recruiting letter to only 4th- and
5th-grade teachers. Next, to further reduce potential bias, the recruitment letter stated that only
4th- and 5th-grade teachers were invited to participate. Last, the first page of the online survey
was the consent to participate, which again stated that participation was limited to 4th- and 5thgrade teachers.
The next limiting factor was that the survey was limited to teachers in a rural elementary
school. Since the survey was an anonymous online questionnaire, the participant's identity as a
teacher in a rural location could not be validated. To mitigate the situation, the researcher
contacted school superintendents who supervised districts in rural areas that met federal
education rural location criteria requirements (National Center for Education Statistics, n.d.).
Next, the recruitment letter provided to 4th- and 5th-grade teachers included the statement
inviting teachers teaching in a rural location to participate. To further reduce potential bias, the
first page of the online survey was the consent to participate, which again stated that
participation was limited to teachers in rural locations.
The limited number of male participants was also a limiting factor. Self-reported female
participants consisted of 218, whereas male participants consisted of 19 participants. One
participant did not reveal his or her gender. To reduce the effects of the failure of an assumption
of normality test the ANOVA test was used even though there were only two groups, male and
female. The ANOVA is considered a robust test that can better tolerate violations of normality
with a small effect on the Type 1 error rate (Laerd Statistics, n.d.).
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Finally, the pandemic and associated, diverse influences of COVID-19 effects became a
limiting factor as the educational landscape was significantly changed with school shutdowns,
the implementation of distance learning, virtual learning, parents driving to and from schools
with paper assignments and tests, the abrupt injection of increased technology into the situation,
and other aggravating and mitigating issues. The situation could have influenced traditional
teacher thought patterns regarding the use of technology and student motivation. The pandemic
could have also influenced changes in policies that affected how the management of classrooms
(virtual and non-virtual) and technology occurred. The pandemic also reduced the number of
teachers available to teach students, which sometimes doubled or tripled the number of students
in the classroom.
Recommendations for Future Research
The following are recommended for future research to expand the body of knowledge:
1. Utilize the Teacher Attitudes Toward Classroom Computing Scale in unexposed population
groups of the United States such as the Southeast, Northeast, Southwest, Northwest, or
associated subsets to diversify the participant population.
2. Utilizing the Teacher Attitudes Toward Classroom Computing Scale, conduct parallel testing
using two states to explore variations.
3. Utilizing test results, run correlations tests between different participant groups and variables.
4. Utilizing the Teacher Attitudes Toward Classroom Computing Scale, use additional
independent variables.
5. Use results of the current study to conduct qualitative research that investigates types of
classroom integrated technology and integration methods. Following up with quantitative
research efforts.
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6. Expand the study to include students’ motivation and correlate it with teacher opinions.
7. Utilize the current study and draft questions that support independent variables while
isolating the influence of COVID-19.
8. Perform a mixed-methodology research study using the Teacher Attitudes Toward Classroom
Computing Scale while examining curriculum and observing teacher classroom performance.
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Appendix D
Letter of Introduction and Consent
Letter of Introduction
Dear Teacher:
As a doctoral candidate in the School of Education at Liberty University, I am conducting
research as part of the requirements for a doctoral degree. The purpose of my research is to
discover the perceptions of 4th- and 5th-grade public school teachers in a rural school location to
understand better their opinions of technology’s influence on student motivation, and I am
writing to invite eligible participants to join my study.
Participants must be a 4th- or 5th-grade public school teacher, teaching in a rural county, and be
18 years old or older. Participants, if willing, will be asked to complete an online survey. It
should take approximately 5 minutes to complete the procedure listed. Participation will be
completely anonymous, and no personal, identifying information will be collected.
To participate, please click here https://forms.gle/QyJq3DNx2xpq3kcf9.
A consent document is provided as the first page of the survey. The consent document contains
additional information about my research. After you have read the consent form, please click the
button to proceed to the survey. Doing so will indicate that you have read the consent
information and would like to take part in the survey.
Sincerely,
Jason Webb
Doctoral Candidate
jwebb103@liberty.edu
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